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FOREWORD 

It  is  an  obvious  fact  that  man  has  made  enormously  greater 
progress,  both  qualitatively  and  quantitatively,  in  altering  and 
adapting  the  physical  environment  to  his  needs  and  uses  than 
he  has  in  making  other  animals  and  plants  serve  his  purposes. 
There  has  been  more  improvement  in  the  automobile  in  a 
generation  than  there  has  in  the  saddle  horse  in  all  recorded 
history.  Furthermore  the  progress  in  the  one  case  has  been  in 
the  nature  of  ordered  responses  to  definitely  felt  and  expressed 
wants,  while  in  the  other  case  it  has  been  to  a  large  extent 
haphazard — the  occasional  taking  advantage  of  chance  varia- 
tions or  mutations. 

The  great  advances  in  recent  years  in  two  important  domains 
of  biology — psychobiology  and  genetics — make  it  probable  that 
we  are  now  just  at  the  burgeoning  of  an  era  of  biologi- 
cal invention,  as  it  may  perhaps  be  called,  meaning  by 
that  the  making  and  training  of  animals  and  plants,  by  the 
application  of  scientific  principles  of  genetics  and  psychology, 
to  serve  definite  and  specific  purposes  desired  by  man.  The 
process  is  already,  in  fact,  under  way.  Any  surgeon  today  may 
order  from  a  supply  house  pure  and  aseptic  cultures  of  living 
maggots  of  a  particular  sort,  as  he  would  order  a  chemically 
pure  drug,  to  be  used  as  a  therapeutic  agent  in  the  treatment  of 
certain  bone  lesions. 

The  greatest  possibilities  for  this  new  sort  of  invention 
probably  lie  with  the  higher  animals,  man's  nearer  relations. 
We  have  been  hearing  and  seeing  a  good  deal  in  recent  years 
about  robots — uncannily  clever  machines  capable  of  doing 
things  that  heretofore  have  required  human  skill  of  eye  and 
hand.  Some  of  these  machines,  thanks  to  the  ingenious  applica- 
tions of  the  photo-electric  cell,  are  able  to  make  discrimina- 
tions, and  insofar  behave  intelligently.  I  saw  such  a  machine 
not  long  ago  devised  for  sorting  beans,  to  put  the  spotted, 
diseased  beans  in  one  box,  and  the  clean,  sound  white  ones  in 
another  box.  The  newspapers  have  made  us  familiar  with  other 
similar  examples.  But  man  has  many  needs  for  help  in  his 
enterprises  requiring  higher  behaviouristic  qualities  than  sim- 
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pie  visual  discrimination,  qualities  like  courage,  adaptability, 
and  judgment,  for  example. 

This  book,  Working  Dogs,  records  a  pioneering  adventure  in 
real  biological  invention — the  making  of  dogs  to  fit  definite 
specifications  over  a  wide  range  of  needs  and  uses.  The  work 
at  Fortunate  Fields  is  admittedly  in  its  infancy,  but  that  it  has 
already  made  great  progress  of  a  definite,  orderly,  and  truly 
scientific  character  will  be  apparent  to  anyone  who  reads  the 
book.  Every  step  in  the  breeding,  rearing,  and  training  of 
these  working  dogs  is  as  carefully  planned,  measured  and 
recorded  as  is  the  making  of  a  fine  piece  of  machinery  designed 
to  do  a  particular  kind  of  work.  And  the  output  is  becoming 
all  the  time  a  more  dependable  and  better  adapted  product. 
The  book  tells  a  story  as  fascinating  as  a  novel  of  how  the 
intelligent  application  of  scientific  principles  to  variable  (be- 
cause living)  material  is  producing  more  and  more  standard 
results.  While  Humphrey  and  Warner  are  becomingly  modest 
about  the  accomplishments  so  far,  I  confidently  expect  that  if 
the  work  goes  on,  it  will  not  be  many  years  before  it  will  be 
possible  to  have  orders  filled  from  their  shop  for  dogs  capable 
of  performing  tasks  which  have  not  yet  even  been  thought  of 
as  coming  within  the  range  of  possibilities.  It  is  greatly  to  be 
hoped  that  the  working  partnership  of  these  two  authors  will 
be  continued  for  the  greater  benefit  of  biology,  as  well  as  of  dog 
lovers  and  users,  because  they  combine  in  a  rare  way  the 
thorough  discipline  of  the  university  laboratory  and  wide 
practical  experience  in  the  breeding  and  training  of  animals. 

While  I  have  spoken  of  the  scientific  aspect  of  the  work  at 
Fortunate  Fields,  because  my  primary  interest  is  in  that  aspect, 
the  humanitarian  side  cannot  be  left  unmentioned.  The  (Eil 
qui  voit  is  a  fine  and  noble  enterprise,  and  Mrs.  Eustis  deserves 
the  highest  praise  for  fostering  and  developing  it.  To  give  the 
blind  man  a  seeing  eye  is  a  very  great  boon;  but  to  give  him 
along  with  it  a  loyal,  faithful,  dependable,  courageous,  and 
affectionate  comrade,  who  will  lay  down  his  life  for  his  friend 
without  whimper  or  hesitation,  is  to  make  the  world  somehow 
a  really' better  place. 

Raymond  Pearl 

May,  1934 
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CHAPTER  I 

DOGS  AS  WORKERS 

The  chief  purpose  of  this  book  is  to  tell  the  story  of  an 
enterprise  which  aims  to  produce  by  scientific  breeding  methods 
dogs  which  because  of  their  superior  intelligence,  general  dis- 
position and  physique  will  excel  as  workers.  The  project  takes 
its  name  from  the  place  in  Switzerland  where  the  work  began, 
Fortunate  Fields.  Before  embarking  upon  an  exposition  of  this 
work  it  will  be  convenient  to  survey,  briefly,  the  nature  of 
dog's  services  to  mankind  in  the  past  and  the  various  fields  of 
canine  endeavor  in  the  world  of  today. 

Ten  thousand  years  ago  the  pile  drivers  of  Switzerland  had 
dog  companions  and  there  is  some  evidence  that  these  animals 
were  the  familiars  of  man  long  before  that  time.  It  is  supposed 
that  the  dog  allied  himself  with  his  master  and  protected  the 
home  against  other  carnivorous  animals.  Ancient  potteries, 
frescoes  and  sculpture  have  depicted  him,  somewhat  later,  as 
guardian  of  the  flocks.  Doubtless  as  community  life  developed 
the  dog  was  given  new  responsibilities;  he  still  hunted  with 
his  master  but  he  also  defended  the  family  property.  Care  of 
the  flocks  was,  then,  merely  an  extension  of  his  duty  to  his 
home. 

This  usefulness  of  dogs  increased  and  they  became  special- 
ists. With  their  hunter  masters,  for  example,  some  of  them 
worked  by  visual  cues  and  others  by  scent.  To  this  day  there 
are  many  breeds  of  hunting  dogs  and  various  methods  of  hunt- 
ing. Among  modern  shepherd  dogs,  too,  there  is  more  than  one 
type.  Some  merely  keep  the  flocks  from  scattering  and  protect 
them  from  marauding  beasts;  the  sentinel  dog  also  prevents 
his  charges  from  wandering  into  forbidden  pastures;  the  true 
driving  dog,  in  addition  to  his  protective  duties,  is  used  to 
move  stock  on  the  road  or  trail. 

It  was  natural  also,  that  man  should  have  adapted  the  dog's 
loyalty  and  sense  of  responsibility  to  his  own  ends  and  against 
his  fellow  men.  Ancient  history  gives  us  many  examples  of  the 
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dog  of  war.  On  our  own  continent  the  pioneering  Spaniards 
used  these  animals  very  effectively  in  fighting  and  subduing 
the  Redmen. 

More  than  1100  years  ago  a  Chinese  trading  company 
developed  a  messenger  dog  service.  These  dogs  went  out  with 
the  camel  caravans  and  brought  back  dispatches,  etc.,  from  the 
outposts.  The  trading  company  found  that  the  advance  infor- 
mation thus  obtained  was  of  such  value  that  they  credited  ten 
percent  of  their  increased  sales  to  this  service,  using  the  money 
in  breeding  better  dogs  and  otherwise  developing  the  efficiency 
of  the  service.  A  similar  service  is  used  today  by  many  armies 
of  the  world. 

Through  long  and  close  association  with  man  both  in  work 
and  in  play,  the  dog  has  become  a  symbol  of  loyalty  and  friend- 
ship. Indeed,  it  is  as  a  companion  that  he  is  best  known.  In 
this  work  we  find  no  specialists,  no  distinctions  of  color,  breed 
or  training,  yet  the  household  pet  must,  in  a  sense,  work  for 
his  living.  Put  yourself  in  his  place.  Would  you  enjoy  the  job 
of  being  companion  to  a  person  of  your  own  temperament? 
Could  you  fancy  yourself  an  unassuming  nonentity,  keeping 
out  from  under  foot  when  your  master  was  glum,  being  scolded 
without  apparent  cause  when  he  was  irritable  ?  Would  you  be 
always  eager  to  take  a  walk  to  satisfy  his  whim  just  at  the 
moment  when  you  had  settled  down  for  a  good  snooze?  And 
could  you  endure  the  caress  of  unliked,  strange  hands  simply 
because  those  hands  belonged  to  a  friend  of  the  master?  Would 
it  please  you  to  obey  every  word,  look  and  gesture — yes,  even 
unexpressed  thought,  regardless  of  your  own  wishes?  It  would 
be  hard  work  at  times,  wouldn't  it? 

The  companions,  of  course,  far  outnumber  all  other  classes 
of  dogs.  Next  in  point  of  numbers  are  the  hunters.  In  this 
work,  the  natural  aptitude  of  the  dog  has  been  capitalized  to 
its  fullest.  And  many  hunting  breeds  specialize  in  the  pursuit 
of  a  single  type  of  prey  and  are  trained  accordingly.  Related 
to  the  training  for  hunting  is  that  for  trailing  men.  In  this  field 
the  dog  is  unrivaled. 

Human  creatures  find  recreation  in  strange  pursuits  and  for 
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the  cruel  sport  of  bull  and  bear  baiting  breeds  were  once 
fostered  which  are  still  popular  today.  That  gentlest  of  chil- 
dren's pets,  the  grotesquely  handsome  English  Bull,  is  a  direct 
descendant  of  an  ancient  fighting  breed.  And  in  some  countries 
people  still  exist  who  pit  dogs  against  dogs  and  other  species  in 
the  name  of  sport. 

The  origin  of  the  hauling  dog  is  not  known.  But  perhaps 
some  weary  hunter  dragging  home  his  kill  first  conceived  the 
idea  of  calling  on  his  canine  companion  for  help  and  rejoiced  to 
find  him  equal  to  the  task.  For  this  sort  of  work  many  very 
definite  breeds  have  been  developed  of  which  the  sled  dog 
types  of  the  north  and  the  milkman's  dog  so  frequently  seen 
in  Europe  are  examples.  Some  types  of  hauling  dogs  romp 
through  the  day's  routine  as  though  it  were  good  sport  but 
others  plod  along  with  more  fortitude  than  enthusiasm.  But 
the  work  is  congenial  enough  and  the  animal  does  it  well 
provided  his  load  is  proportionate  to  his  size  and  weight.  In 
many  countries  this  draught  animal  is  a  valuable  citizen. 

Watch  dogs  have  long  been  known  and  the  Romans  extended 
their  field  of  activity  to  include  duty  with  a  human  sentry. 
This  sentinel  dog  of  ancient  times  was  in  some  respects  a  fore- 
runner of  the  modern  police  dog.  But  it  was  not  until  1886 
that  the  dog  was  especially  trained  for  police  service.  The 
little  hamlet  of  Hildesheim  in  Germany,  at  that  time  a  hot-bed 
of  disorder,  was  a  source  of  embarrassment  and  chagrin  to  the 
frustrated  police.  Captain  Schoenherr  (later  head  of  the 
Prussian  Government  Breeding  and  Instruction  School  of 
Service  Dogs  at  Grunheide,  near  Berlin)  studied  the  possibili- 
ties of  using  the  dog  in  combating  criminals.  A  few  specially 
trained  animals  were  tried  out  and  performed  so  successfully 
that  the  tough  little  town  of  Hildesheim  was  cleaned  up,  largely 
through  their  efforts.  As  a  result  these  dogs  became  celebrities 
and  other  communities  were  inspired  to  place  dogs  in  police 
service.  Today  a  dog  and  his  policeman  master  are  a  familiar 
sight  in  continental  Europe. 

As  the  dog  proved  his  usefulness  in  police  work  he  was  tried 
in  special  fields  of  service  and  there  are  today  many  branches 
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of  work.  The  instruction  in  all  is  fundamentally  similar  but 
varies  according  to  the  specific  requirements  of  the  task.  Dogs 
used  by  the  railway  police,  for  example,  must  learn  how  to 
work  in  yards  through  which  engines  and  trains  are  constantly 
moving.  In  Germany  there  are  700  dogs  serving  efficiently 
with  the  railway  police,  assisting  them  in  dealing  with  freight 
thieves,  rod-riders  and  so  on.  An  important  training  school  for 
this  service  is  maintained  near  Berlin  as  well  as  in  other  states 
of  the  German  Republic. 

The  Germans  have  been  the  leaders  in  introducing  dogs  into 
military  service  and  during  the  war  they  were  used  in  several 
ways:  Patrol  dogs  supplemented  guards  at  listening  posts; 
draft  dogs  gave  valuable  service  to  the  German  (and  to  a  lesser 
degree  the  Allied)  armies,  especially  in  the  rapid  transportation 
of  machine  guns;  liaison  dogs  were  employed  extensively  for 
maintaining  communication  between  units  under  fire.  In 
general,  whenever  a  dangerous  task  could  be  accomplished  as 
efficiently  by  a  dog,  he  was  used  instead  of  a  man.  At  the 
close  of  the  war  approximately  48,000  dogs  were  in  the  employ 
of  the  German  armies. 

It  is  evident,  then,  that  the  employment  of  dogs  was  greatly 
stimulated  by  the  war.  The  number  in  use  and  the  variety  of 
work  accomplished  increased  tremendously.  Despite  this  fact, 
prior  to  1924,  the  year  of  the  inception  of  the  Fortunate  Fields 
project,  no  deliberate  attempt  was  made  to  discover  the 
way  in  which  those  traits  most  essential  to  good  work  were 
inherited.  There  were  hundreds  of  efforts  to  breed  dogs  of 
greater  and  greater  beauty.  But  there  was  no  systematic  effort 
to  breed  dogs  which  would  be  superior  workers. 

To  understand  why  certain  traits  are  essential,  others  non- 
essential and  some  detrimental  in  good  working  dogs  one  must 
be  familiar  with  the  work  which  they  must  do.  In  the  remain- 
der of  this  chapter  we  shall  consider  the  several  forms  of  service 
performed  by  Fortunate  Fields  dogs  and  the  courses  of  instruc- 
tion preparing  for  each.  Since  we  have  used  the  German  Shep- 
herd exclusively  our  comments  refer  only  to  that  breed.  It 
should  not  be  inferred,  however,  that  other  breeds  cannot  be  as 
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successfully  educated.  In  police  service,  for  example,  the 
Doberman,  Giant  Schnauzer,  Airedale  and  several  other  breeds 
have  demonstrated  remarkable  ability. 

Police  Service 

Strange  as  it  may  seem,  the  police  dog  of  today  is  the  natural 
development  from  the  herding  dog  of  yesterday.  Those  peculi- 
arities and  aptitudes  which  enable  a  dog  to  succeed  in  one  of 
these  services  are  equally  valuable  in  the  other.  The  animal's 
urge  to  guard  and  protect,  so  essential  to  the  preservation  of  a 
flock  of  sheep,  is  just  as  valuable  in  the  police  service.  A  patrol 
dog's  first  duty  is  to  protect  his  policeman  against  assault. 
Then,  too,  the  trailing  ability,  by  means  of  which  a  herder  will 
find  a  lost  lamb,  is  most  valuable  to  the  police  dog  for  he  must 
frequently  seek  lost  objects,  missing  people  and  hiding  crimi- 
nals. The  transportation  of  a  captured  criminal  or  suspect  is 
quite  like  the  driving  of  a  herd  and  depends  upon  similar 
capacities.  A  final  pecularity  developed  by  the  sheep-herding 
work  which  is  of  value  to  the  police  dog  is  that  of  the  manner 
of  biting  so  as  to  hold  but  not  to  tear.  Especially  in  subduing 
older  and  heavier  sheep  and  rams  must  the  dog  be  able  to 
employ  a  forceful  grip  which,  nevertheless,  should  not  seriously 
injure  the  animal.  Today  a  police  dog  will  usually  overpower 
a  man  by  using  a  strong,  firm  grip  and  only  rarely  must  it 
resort  to  a  dangerous,  tearing  bite.  For  these  reasons  and  others 
it  is  evident  that  from  a  stock  which  has  produced  excellent 
herders  there  can  be  developed  successful  dogs  for  the  police 
service. 

What  does  the  police  dog  do  ?  The  answer  depends  upon  the 
branch  of  the  service  he  is  in.  Most  of  the  dogs  which  join  a 
police  force  go  on  patrol  duty.  Each  is  assigned  to  one  man 
and  remains  with  him  constantly  to  protect  him.  As  will  be 
noted  in  a  later  chapter,  his  ears  and  nose  are  more  acute  than 
those  of  his  master,  so  he  often  is  the  first  to  detect  danger.  In 
case  of  emergency  he  is  frequently  a  more  dependable  weapon 
than  a  revolver. 

Realizing  that  a  police  dog  is  capable  of  ferocious  attack 
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many  people  think  of  him  as  an  almost  savage  beast  and  a 
menace  to  every  passerby.  Nothing  could  be  farther  from  the 
truth.  The  public  is  safer  in  the  presence  of  a  properly  trained 
police  dog  than  with  most  of  his  undisciplined  brothers.  This 
is  because  of  the  extraordinary  obedience  demanded  of  him  and 
engendered  in  him  by  his  education.  The  discipline  of  the 
police  course  for  the  dog  is  probably  as  vigorous  and  inflexible 
as  any  which  men  ever  experience  except  perhaps  in  military 
training.  The  result  is  that  such  a  dog  can  be  depended  upon 
even  in  moments  of  excitement.  Unless  ordered  to  do  so,  the 
trained  dog  will  harm  no  one  who  does  not  threaten  his  master, 
his  master's  property  or  himself. 

In  the  early  obedience  exercises  the  dog  is  taught  on  leash; 
later  on  he  learns  that  implicit  obedience  is  expected  even 
though  there  be  no  leash  restraining  him.  One  of  the  first 
principles  which  he  must  grasp  is  that  he  must  never  allow 
anything  to  come  between  him  and  his  master's  knee  unless  he 
receives  other  instructions  through  some  word  or  gesture. 
Thus  the  patrol  dog  is  always  to  be  found  at  his  master's  side, 
unobtrusive,  but  ever  on  duty  and  ready  for  action.  When  his 
owner  walks  he  keeps  up,  never  running  ahead  or  lagging 
behind;  when  the  master  stops  he  sits,  without  command,  and 
remains  seated  until  his  man  moves  on.  He  also  learns,  on 
command,  to  sit,  stand  and  to  lie  down.  Then  he  is  taught  to 
remain  at  a  chosen  place  in  any  of  these  three  positions  while 
his  master  moves  off,  perhaps  out  of  sight.  At  first  he  is 
thus  stationed  for  only  short  intervals  but  gradually  these  are 
lengthened.  The  dog  learns  strict  obedience,  not  merely  off 
leash  but  also  in  the  complete  absence  of  his  master.  The  dog 
is  also  taught  jumping.  He  must  scale  to  a  height  of  at  least 
seven  feet  and  he  must  jump  obstructions  ten  or  twelve  feet  in 
width.  He  learns  to  carry  objects  and  to  fetch  them.  He  must 
be  able  to  do  this  even  though  it  may  entail  jumping  and 
swimming.  If  the  dog  is  to  work  near  a  waterfront  he  is  also 
trained  in  the  technique  of  rescuing  drowning  people.  This  is 
taught  as  an  extension  of  the  fetching  exercise.  These  funda- 
mental obedience  exercises  form  the  groundwork  in  the  educa- 
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Sheep  herding.     Bitch  "  H  "  at  work. 


3.    Army  service.     Liaison  or  messenger  dog  with  the  German  army  working  under 
heavy  fire  during  the  World  War. 
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tion  of  both  the  patrol  dogs  and  those  which  are  to  enter  other 
branches  of  the  police  service. 

Why  is  it  necessary  that  the  dogs  learn  the  lesson  of  implicit 
obedience  at  all  times?  First,  because  every  police  dog,  both 
in  his  later  training  and  in  service,  encounters  situations  of 
great  danger  to  himself  and  to  others.  Prompt  and  unfailing 
obedience  to  all  commands  minimizes  these  dangers.  Certain 
situations  require  immediate  attack,  others  just  as  prompt 
cessation  of  attack.  Such  work  is  inevitably  dangerous  but  the 
danger  would  be  many  times  enhanced  were  the  animal  not 
under  absolute  control.  A  dog  is  not  graduated  unless  his  obe- 
dience work  is  perfect. 

Perfect  discipline  is  necessary  when  the  dog  is  working  under 
the  guidance  of  his  master  but  it  is  even  more  important 
when  he  works  on  his  own  initiative.  Frequently  a  dog  is 
called  upon  to  act  without  specific  command.  Obedience  to 
a  command  may  not  complete  a  given  task,  or  it  may  be  that 
subsequent  to  the  command  the  situation  changes  and  a  dif- 
ferent course  of  action  is  required.  Such  situations  may  arise 
when  his  duty  takes  him  away  from  the  master,  or  when  the 
latter  is  incapacitated.  Therefore  the  dog's  discipline  must  not 
falter  no  matter  what  the  circumstances. 

When  a  dog  qualifies  in  the  obedience  exercises  he  is  given 
the  advanced  work  which  fits  him  for  actual  service.  This  is 
of  two  kinds  and  these  are  usually  designated  by  the  phrases, 
"  nose- work  "  and  "  man-work."  His  training  in  nose- work  is 
built  upon  one  of  his  obedience  exercises,  fetching.  When  he 
sees  an  object  thrown  he  is  quite  willing  to  execute  the  com- 
mand to  fetch  it.  He  is  now  taught  to  fetch  an  object  thrown 
in  his  absence.  In  response  to  the  familiar  verbal  and  gesture 
command  of  "  Fetch  "  he  automatically  sets  out  and  is  well 
under  way  before  he  realizes  that  he  has  seen  no  object  thrown. 
At  the  moment  of  hesitation  there  is  given  a  command  of 
insistence  and  but  one  thing  is  left  for  the  dog  to  do;  he  must 
use  his  nose  to  find  the  object  he  is  to  bring.  This  is  less  difficult 
than  it  sounds  for  when  searching  the  dog  uses  its  nose  as 
naturally  as  we  use  our  eyes. 
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Once  the  dog  gets  the  idea  of  using  his  nose  to  find  an  object 
he  usually  takes  the  work  as  a  game  and  appears  to  enjoy  it. 
His  game  is  gradually  made  more  difficult  for  him  and  more 
than  one  object  is  thrown  at  a  time.  Little  by  little  the  dis- 
tance the  object  is  thrown  is  increased  so  that  an  extended 
search  is  required.  Then,  too,  a  longer  time  is  allowed  to  elapse 
between  the  placing  of  the  objects  and  the  search,  so  that  the 
odor  traces  are  not  so  fresh.  Finally,  the  object  to  be  fetched  is 
not  handled  or  thrown  by  the  master,  but  by  a  stranger.  Thus, 
step  by  step,  the  animal  is  taught  to  use  its  nose  as  it  must  be 
used  when  it  is  put  into  service.  In  dog-using  countries  it  is 
surprising  how  frequently  people  come  to  the  police  asking  that 
the  police  dog  be  used  to  find  lost  purses,  watches,  letters  and 
so  on  for  them.  Astonishing,  too,  it  is  that  the  dog's  remarkable 
nose  so  frequently  enables  him  to  locate  the  lost  object. 

Hundreds  of  examples  like  the  following  could  be  culled  from 
the  case  reports  of  the  police  in  any  dog-using  country.  A 
Swiss  peasant  had  drawn  from  the  bank  a  considerable  sum  of 
money  to  buy  an  animal  from  a  neighbor.  The  seller  was  to 
deliver  the  animal  and  as  the  peasant  went  to  his  morning's 
work  of  plowing  he  put  his  wallet,  with  the  money,  in  his 
pocket.  After  he  had  been  plowing  for  some  time  the  neighbor 
arrived  and  the  new  animal  was  put  in  the  stable.  When  the 
peasant  reached  for  his  wallet  it  was  gone  and  a  search  of  the 
field  for  the  balance  of  the  morning  was  unsuccessful.  As  a 
last  resort  the  local  policeman  with  a  Fortunate  Fields  dog 
("  P  "  in  our  records)  was  asked  to  help  out,  and  carefully  and 
systematically  the  dog  searched  back  and  forth  across  the 
newly  plowed  soil.  Suddenly  he  stopped,  commenced  to  dig 
and  in  another  moment  he  reached  down  and  picked  up  in 
his  teeth  the  lost  wallet  which  had  been  plowed  under  four  or 
five  inches  of  soil. 

Another  peasant  was  moving  some  cattle  from  the  local 
market-fair  to  his  farm.  On  the  road  they  became  frightened 
and  ran  off  and  it  took  an  hour  of  running  and  shouting 
through  pastures  and  woods  before  he  had  the  cattle  once  more 
rounded  up  and  back  on  the  road.   He  reached  for  his  watch 
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and  it  was  gone.  The  man  marked  the  place  where  he  had  left 
the  woods  and  after  taking  his  cattle  home,  returned  to  hunt 
for  his  watch  but  no  watch  could  he  find.  Once  more  a  police- 
man was  called,  this  time  the  master  of  the  dog  appearing  in 
our  records  as  No.  45.  As  the  man  had  marked  the  spot  where 
he  had  left  the  woods,  the  dog  was  put,  on  the  trail  there  to 
backtrack,  but  to  no  avail  as  the  man  in  hunting  had  crossed 
and  recrossed  his  first  trail.  Then  a  systematic  search  was 
begun,  back  and  forth,  with  each  crossing  a  slight  advance. 
After  nearly  an  hour  of  work  the  dog  checked,  picked  up  some- 
thing and  came  back  to  his  master  with  the  watch  in  his  mouth. 

The  dog's  willingness  to  seek  for  lost  objects  is  made  the 
stepping  stone  toward  the  trailing  of  people.  First  he  is  taught 
to  run  back  short  distances  on  his  master's  trail  to  fetch 
objects  that  have  been  dropped,  or  lost  by  accident.  When  he 
has  learned  to  retrace  his  master's  trail  accurately  over  a  con- 
siderable distance  he  is  required  to  do  the  same  on  the  trail  of 
strangers.  Thus  he  learns  to  backtrack  the  trails  of  captured 
criminals  who  may  have  thrown  away  something  which  might 
be  used  as  evidence  against  them.  In  addition  to  being  taught 
to  comb  a  given  area  for  lost  property  and  to  work  back  over 
trails,  a  patrol  dog  sometimes  receives  instruction  in  the  identi- 
fication of  a  person  on  the  basis  of  an  object  previously  handled 
by  him,  but  he  is  not  taught  to  track  down  criminals  or  lost 
people.   Special  trailing  dogs  are  developed  for  this  work. 

After  the  nose-work,  comes  man-work  which  is  even  more 
important  in  the  education  of  the  patrol  dog.  This  phrase 
includes  anything  that  the  dog  can  do  to  assist  in  the  subduing 
and  control  of  a  criminal.  Contrary  to  general  belief  it  is  this 
part  of  the  course  which  is  most  difficult  for  a  dog  of  a  herding 
breed.  Apparently  shepherd  dogs  have  worked  with  man  for 
so  many  generations  that  it  is  hard  for  many  of  them  to  believe 
that  master  is  really  serious  in  the  demand  that  he  seize  or  bite 
a  human  being.  The  dog  is  first  taught  in  play,  or  by  teasing, 
to  grab  a  gunny  sack.  Then  he  is  tempted  with  a  sack-covered 
pad  on  the  arm  of  a  man;  next  by  a  moving  man  wearing  a 
padded  suit  (still  sack-covered) .  Then  comes  the  denouement 
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in  which,  when  the  attack  is  started,  the  pad  is  dropped  from 
the  arm  and  the  dog  is  urged  to  attack  the  man  himself.  If  the 
proper  moment  is  chosen  and  if  the  animal  is  excited  enough  to 
act  before  thinking,  he  will  bite  the  arm.  If  this  fails,  the  lesson 
must  be  repeated  from  the  beginning.  This  part  of  the  course 
is  difficult,  for  its  final  objective  is  to  persuade  the  dog  to  do 
something  which  he  does  not,  at  first,  wish  to  do,  i.  e.,  attack  a 
human  being. 

When  this  objective  is  reached,  there  begins  the  task  of 
teaching  the  dog  never  to  attack  except  on  command.  He  must 
also  learn  the  commands  to  cease  attack  and  must  prove  his 
ability  to  obey  them  promptly.  Furthermore  he  is  taught  that 
there  are  other  than  verbal  commands.  An  assault  upon  his 
master,  for  instance,  is  in  itself  a  command  to  attack  the 
aggressor.  When,  as  is  usually  the  case,  the  dog  subdues  the 
assailant  he  must  release  his  victim  the  moment  the  struggle 
ceases.  This  corresponds  to  the  sheep-herding  dog's  readiness 
to  release  an  obdurate  ram  as  soon  as  it  submits  and  turns  back 
toward  the  flock. 

The  chief  value  of  the  patrol  dog's  capacity  to  attack  is  in 
providing  protection  to  his  master  against  surprise  assault. 
Sometimes,  despite  his  dog,  a  patrolman  is  injured  or  killed. 
Even  so,  the  fact  that,  the  dog  frequently  captures  the  criminal 
serves  as  a  warning  to  others  who  may  be  tempted  to  waylay 
a  patrolman.  Recently  a  German  policeman  encountered  after 
dark  a  man  whom  he  believed  to  be  a  well-known  and  danger- 
ous Belgian  smuggler.  He  stopped  and  questioned  the  man, 
while  the  patrol  dog  sat  quietly  at  his  master's  side.  Suddenly, 
and  without  warning,  the  smuggler  whipped  out  a  revolver  and 
shot.  The  patrolman  fell  dead  before  he  could  utter  a  word  to 
his  dog,  but  the  animal,  accepting  the  assault  as  a  command, 
immediately  attacked.  The  smuggler  emptied  his  revolver  at 
the  animal,  one  shot  while  the  dog  was  in  the  air  and  the  others 
after  the  dog  had  gripped  his  arm  making  it  almost  impossible 
for  him  to  aim.  Three  bullets  entered  the  dog's  body  but  they 
did  not  incapacitate  him  for  when  other  police,  attracted 
by  the  shooting,  arrived  they  found  the  criminal  entirely  sub- 
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dued  and  unable  to  make  use  of  the  knives  and  the  other 
weapons  they  found  in  his  pockets.  The  smuggler  was  punished 
and  the  dog  recovered  and  is  still  working  successfully. 

A  dog  must  cease  attack  the  moment  a  man  stops  struggling, 
whether  that  be  immediately  or  only  after  a  long  fight.  The 
master  of  dog  No.  125  was  on  night  patrol  when  a  bicycle 
carrying  no  light  passed  by.  Since  this  is  contrary  to  Swiss 
law  the  policeman  called  out,  "  Halt."  Instead  of  halting  the 
rider  put  on  speed,  and  as  the  gendarme  could  not  overtake 
him  on  foot  he  sent  his  dog  to  capture  him.  The  dog  soon  drew 
alongside  the  cyclist,  growling,  but  as  he  did  not  stop  the 
animal  jumped  to  the  attack  with  the  result  that  the  man  was 
thrown  off  his  wheel  and  stunned.  Seeing  that  the  man  made 
no  further  move  against  him,  the  dog  waited  quietly,  on  guard. 
The  gendarme  arrived  just  as  the  man  recovered  consciousness 
and  after  giving  his  dog  the  command,  "  Sit-rest,"  he  helped 
the  man  to  his  feet  and  started  to  question  him.  Since  satisfac- 
tory replies  were  not  being  given,  the  man's  passport  was 
demanded,  and  while  the  gendarme  examined  it  by  flashlight, 
the  man  jumped  over  a  low  hedge  and  vanished  into  the  woods 
bordering  the  road.  Again  the  dog  was  sent  in  pursuit  and 
again  he  caught  and  held  his  man,  who  was  wise  enough  not 
to  struggle.  By  this  time  the  officer  fully  realized  that  some- 
thing was  wrong,  so  he  and  the  dog  escorted  him  to  head- 
quarters where  it  was  found  that  the  captured  man  was  a 
convict  who  had  escaped  from  France  with  a  stolen  passport. 

When  taking  an  arrested  man  to  jail  or  when  transporting 
a  prisoner  from  one  point  to  another  the  dog  always  walks 
between  him  and  the  policeman.  He  is  thus  in  position  to 
defend  his  master  and  only  a  desperate  or  foolish  man  will 
attempt  to  attack  or  to  flee.  When  two  prisoners  must  be 
escorted  man  and  dog  follow  behind  them.  Attempts  at  escape 
have  been  made  by  running  in  opposite  directions  but  never 
have  they  been  successful.  The  dog  catches  and  throws  the 
man  nearest  him  who  is  then  guarded  by  the  officer,  while  he 
overtakes  and  captures  the  other.  His  superior  speed  is  there- 
fore of  frequent  use. 
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In  learning  attack  the  dogs  are  taught  that  sticks  and  guns 
may  hurt.  But  their  training  is  such  that  instead  of  fearing  a 
weapon  they  go  for  the  hand  that  holds  it.  Usually  the  man  is 
promptly  subdued  without  serious  injury  either  to  him  or  to  the 
dog.  But  if,  for  some  reason,  the  dog  cannot  disarm  the  man 
and  is  therefore  severely  beaten  he  will  not  give  up  so  long  as 
his  strength  and  consciousness  endure. 

In  1930  the  gendarme  with  dog  No.  55  received  a  telephone 
warning  that  two  young  men  about  twenty  years  of  age  had 
escaped  from  an  industrial  reform  school  in  Lausanne.  Their 
records  showed  them  to  be  dangerous  and  desperate  men  so 
he  at  once  set  out  in  pursuit.  It  seemed  probable  that  they  had 
headed  for  the  forest-covered  mountains  above  the  city  and 
soon  a  trail  was  picked  up  leading  in  that  direction.  The 
officer  sent  his  dog  on  ahead  while  he  ran  behind,  making  the 
best  time  he  could.  Soon  he  heard  scuffling  and  blows  and 
drawing  nearer  he  heard  the  dog  yip  through  his  closed  teeth 
as  each  blow  struck  him.  The  criminals  succeeded  in  momen- 
tarily beating  the  dog  off.  When  the  gendarme  overtook  his 
dog  in  an  open  field  beyond  the  woods  he  found  him  barking 
and  looking  up  at  a  tall  haystack.  Realizing  that  escape  was 
impossible  the  men  descended  and  submitted  meekly  enough 
to  handcuffs.  The  gendarme  was  surprised  to  find  that  one  of 
the  men  was  severely  bitten  in  spite  of  the  fact  that  all  good 
police  dogs  are  taught  merely  to  seize  firmly.  In  answer  to  his 
inquiry  the  injured  man  said  that  the  dog  had  originally  grip- 
ped his  arm  to  throw  him  and  not  until  his  companion  had 
started  to  beat  the  animal  with  clubs  did  he  bite.  He  added 
that  he  was  only  sorry  that  they  had  not  succeeded  in  "  kill- 
ing the  blankety  blank."  As  the  dog  could  not  simultaneously 
disarm  both  men  he  had  no  recourse  other  than  to  attempt  to 
disable  them.  Severe  wounds  had  been  opened  on  the  dog's 
head  and  side  by  the  blows,  but  he  recovered  and  is  still  serv- 
ing effectively,  not  intimidated  by  the  experience. 

Formerly,  all  patrol  dogs  were  taught  object-guarding,  but 
this  has  been  dropped  not  only  because  it  was  rather  infre- 
quently useful  but  because  sometimes  this  training  was  mis- 


14  WORKING  DOGS 

applied  by  the  dog.  It  requires  that  the  animal  shall  bite 
anyone  who  attempts  to  touch  the  article  to  be  guarded.  In 
one  case  a  dog  on  the  way  home  from  work  in  Germany  was 
left  outside  a  shop  which  did  not  permit  dogs  to  enter  while 
the  policeman  went  in  to  make  some  purchases.  The  dog  was 
left  at  "  sit-rest  "  and  the  master  had  not  noticed  that  he  had 
seated  his  animal  beside  a  bicycle  which  leaned  against  the 
shop.  The  dog,  however,  apparently  supposed  that  he  was  to 
guard  the  bicycle  for  when  its  owner  emerged  from  the  shop 
and  started  to  take  it,  the  dog  seized  him,  and  held  him  until 
the  officer  came  to  release  the  frightened  but  uninjured  owner. 
A  police  dog  is  a  public  servant  and  it  is  important,  therefore, 
that  he  should  not  in  any  way  endanger  innocent  bystanders. 
It  seemed  to  us  hardly  worthwhile  to  take  up  valuable  time  in 
training  in  order  to  eliminate  the  possibility  of  misapplication 
in  object-guarding,  and  so  this  exercise  has  been  omitted  from 
the  course. 

All  patrol  dogs  are  taught  the  far  more  important  task  of 
guarding  prisoners  and  as  far  as  we  know  this  exercise  has 
never  been  misapplied.  A  case  illustrating  this  task  is  given  in 
Chapter  VIII. 

Many  police  dogs  are  taught  to  refuse  food  from  strangers. 
They  learn  to  growl  at  a  hand  stretched  out  toward  them  and, 
if  it  comes  too  near,  to  seize  it.  Our  patrol  dogs  are  not  given 
this  exercise  as  we  do  not  wish  them  to  be  vicious  in  their 
attitude  toward  all  strangers.  Although  attempts  have  fre- 
quently been  made  to  poison  dogs  which  have  aided  in  the 
capture  of  many  criminals,  they  have  rarely  been  successful, 
as  a  dog  is  seldom  out  of  his  master's  sight. 

Not  all  dogs  are  equally  adept  at  trailing  and  only  those  few 
individuals  who  show  unusual  promise  are  given  the  special 
trailing  course.  Mediocre  work  is  worse  than  none  at  all.  A 
suspect  is  not  convicted  on  trailing  evidence,  but  trails  are 
clues  and  if  the  professional  standing  of  trailing  dogs  is  to  be 
maintained,  all  clues  must  be  as  true  as  possible.  After 
many  years  of  accurate  work  the  trailing  dog  in  Europe  has 
built  up  an  enviable  reputation  which  greatly  enhances  the 
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4.    In  training  for  police  service.     Bitch  No.   104,  who  had  been  left  on  guard 
attacks  when  the  "  criminal  "  attempts  to  escape. 


5.  In  training  for  police  service.  Dog  No.  91,  who  has  trailed  and  aided  in  the  arrest 
of  the  "  criminal,"  now  assists  in  the  transport  of  the  prisoner  to  jail.  Anv  attempt 
to  attack  or  to  escape  is  in  itself  a  command  to  the  dog  to  attack. 
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value  of  his  services.  Aware  of  his  unusual  ability  in  this  direc- 
tion a  guilty  man  rarely  denies  the  findings  of  trailing  evidence. 
How  quickly  this  hard  earned  reputation  could  be  destroyed  by 
a  few  incompetent  dogs,  is  self-evident  and  this  applies  equally 
to  the  masters  of  trailing  dogs. 

Formerly  the  early  training  of  trailing  dogs  was  not  different 
from  that  given  patrol  dogs  and  included  the  attack.  Gradu- 
ally it  was  realized  that  an  animal  trained  for  attack  depended 
too  much  upon  his  eyes  to  be  a  perfect  trailer.  He  kept  watch- 
ing the  bushes  in  anticipation  of  a  surprise  attack  instead  of 
keeping  his  nose  and  attention  entirely  on  the  trail.  Today 
our  trailing  dogs  are  never  taught  the  attack  and  as  a  result 
they  are  not  so  readily  distracted  from  the  work  for  which 
they  are  especially  fitted.  Also  their  economic  value  is  some- 
what greater  than  that  of  the  patrol  dog  since  apt  pupils  are 
more  difficult  to  breed  and  the  trailing  education  takes  much 
longer.  If  they  are  not  used  for  attack  work  they  are  far  less 
likely  to  be  injured  or  killed.  Another  consideration  which 
led  us  to  divorce  the  two  services  was  that  most  trails  followed 
are  not  those  of  criminals  but  of  lost  people,  runaway  children 
and  the  like.  It  is,  of  course,  essential  that  the  dog  does  not 
attack  when  he  finds  such  persons. 

The  patrol  dog  is  taught  to  work  with  but  a  single  man.  He 
is  courteous  to  everyone,  if  not  affectionate,  but  his  life  centers 
about  his  master  and  he  takes  commands  only  from  his  god. 
In  case  the  master  dies  while  the  dog  is  still  young  enough  to 
continue  in  service,  it  is  necessary  to  adjust  him  to  a  new 
master  so  that  he  will  take  commands  from  the  new  voice. 
This  usually  requires  about  one-half  the  time  of  the  original 
course. 

The  course  of  training  for  penitentiary  service  differs  but 
little  from  that  given  the  patrol  dog,  the  chief  difference  being 
that  the  dog  is  taught  to  serve  with  more  than  one  master.  He 
serves  two  or  more  guards,  who  wear  identical  uniforms.  They 
are  taught  with  the  dog  and  he  learns  to  obey  their  voices  and 
no  others.  In  prison  patrol,  the  dog  is  more  frequently  called 
upon  to  search  territory  for  hidden  persons  than  is  the  police 
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patrol  dog.  Any  person  found  hiding  is  presumably  a  convict 
seeking  to  escape.  In  the  instruction  of  a  penitentiary  dog, 
practice  in  searching  for  a  lost  object  is  combined  with  that  in 
attacking.  The  dog  learns  to  quarter  an  indicated  territory 
much  as  a  bird  dog  quarters  a  cover  and  when  he  finds  a  per- 
son he  barks  to  call  one  of  his  masters.  He  does  not  attack  un- 
less the  man  attacks  him  or  tries  to  run  away.  In  other  words, 
his  behavior  from  the  time  he  finds  a  man  until  the  arrival  of 
his  master  is  like  that  of  the  dog  placed  on  guard  except  that 
he  barks  to  announce  his  find.  Frequently,  both  within  and 
without  the  prison  walls,  a  convict  succeeds  in  escaping  obser- 
vation for  some  time  while  awaiting  an  opportunity  to  make 
off.  In  such  cases  the  dog  hunts  with  more  success  than  does 
his  master  as  his  nose  can  detect  a  man  even  though  he  be 
hidden  where  no  eye  can  reach  him. 

The  presence  of  dogs  in  a  penitentiary  has  a  pronounced 
psychological  effect  upon  the  prisoners.  Dogs  seem  not  to  be 
resented  as  much  as  are  machine  guns  and  gas,  yet,  as  a  rule, 
a  prisoner  is  most  hesitant  of  starting  trouble  with  a  dog.  Most 
guards  within  a  prison  are  unarmed  because  of  the  danger  that, 
were  they  to  carry  weapons,  these  might  be  taken  from  them 
and  used  against  them.  The  dog  is  a  protector  whose  services 
cannot  be  stolen  or  bought.  He  may  be  killed,  but  he  cannot  be 
turned  against  his  master.  It  is  evident,  then,  that  a  canine 
ally  is  a  great  comfort  to  a  guard.  In  several  cases  it  has  been 
found  that  a  prisoner  who  has  attempted  to  make  trouble  is 
thereafter  a  marked  man  for  the  dog.  The  animal  seems  able  to 
recognize  him  not  only  hy  scent  but  by  the  sound  of  his  footfall . 
The  records  suggest  that  once  a  man  has  given  trouble  the 
guard  can  forget  him  for  the  dog  will  not. 

Recently  in  a  prison  where  four  of  our  dogs  (No.  45,  No.  75, 
No.  271,  No.  273)  are  at  work,  the  prisoners  started  a  riot  in  the 
dining  hall.  Guards  were  not  actually  in  the  room  but  stationed 
in  machine  gun  nests  in  the  walls.  Threats  of  bullets  and  of 
tear  gas  failed  to  quiet  the  prisoners,  but  when  the  warden 
called  to  them  through  the  loud-speaking  system,  "  Quiet  at 
once,  or  I  turn  the  dogs  loose,"  the  mood  of  the  throng  changed. 
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In  five  minutes  there  was  absolute  quiet,  the  doors  were  opened 
and  they  quietly  filed  to  their  cells. 

Patrol  dogs  in  any  branch  of  protective  service  work  by  day 
or  by  night.  In  darkness  they  have  the  added  duty  of  announc- 
ing the  presence  of  strangers.  Whenever  a  person  approaches 
the  dog  (or  vice  versa)  the  animal  gives  a  low  growl  the 
moment  he  becomes  aware  of  the  stranger's  presence.  Usually 
this  announcement  is  given  before  the  master  has  detected  the 
stranger.  This  service  is  exceedingly  helpful  to  customs  guards 
patrolling  international  boundary  lines.  When  being  taught 
this  exercise  the  dog  at  first  makes  the  announcement  with  a 
full  bark  but  this  is  gradually  subdued  to  a  growl.  In  the 
customs  dogs  it  is  further  reduced  to  a  simple  internal  rumble 
which  cannot  be  heard,  but  can  be  felt  by  the  hand  of  the 
master.  In  actual  customs  work  the  officer  knows  at  what 
points  smugglers  are  likely  to  try  to  cross  the  border.  He  takes 
a  strategic  post  and  waits  quietly  with  his  dog  at  his  side. 
During  the  vigil  the  master's  hand  rests  gently  on  his  dog  so 
that  he  may  detect  any  rumble  that  may  be  given. 

In  this  way  dog  No.  251  and  his  master  waited  one  night  on 
the  Franco-Swiss  border.  It  was  a  good  night  for  scent,  for  the 
air  was  heavy  with  an  afternoon's  rain  and  there  was  a  light 
breeze.  The  dog  rumbled  and,  when  his  master  rose,  led  him  to 
a  road  several  hundred  yards  distant.  It  was  a  false  alarm, — 
only  a  peasant  going  home.  Back  to  their  post  they  went.  The 
long  wait  was  occasionally  broken  by  rumbles,  but  each  time 
it  was  only  an  innocent  passerby  who  had  been  detected  and 
announced.  At  about  two  in  the  morning  they  accosted  a 
passerby  who,  instead  of  obeying  the  command  to  halt,  dashed 
into  the  woods  and  disappeared.  The  dog  was  sent  in  pursuit 
and  finally  captured  the  man  and  some  very  valuable  goods 
that  he  was  attempting  to  smuggle. 

Taking  a  lesson  from  the  police,  the  smugglers  themselves 
have  learned  to  employ  dogs.  Their  work  is  patterned  after 
that  of  the  army  liaison  dogs.  They  are  taught  to  run  between 
two  points  on  opposite  sides  of  the  border  and  they  carry  con- 
traband in  one  or  both  directions.  Between  Belgium  and  France 
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dogs  are  used  extensively  in  the  smuggling  of  tobacco.  To 
combat  night  running  of  this  nature  it  has  been  necessary  to 
turn  patrol  dogs  into  killers  who  can  overtake  and  destroy  the 
criminal  dogs.  This  is  no  small  task  since  the  smuggler's 
animals  are  selected  for  both  speed  and  fighting  ability  and 
many  of  them  wear  protective  collars  and  chest  pads.  We  were 
very  much  interested  to  happen  upon  an  old  fresco  showing  a 
Roman  war-dog  wearing  protective  armor  and  a  spiked  collar 
much  like  those  worn  by  canine  smugglers. 

Army  Service 

We  have  considered  thus  far  the  kind  of  work  done  by  our 
dogs  serving  with  national  and  local  police  units.  A  second 
type  of  organization  with  which  they  have  proved  themselves 
valuable  is  the  army.  The  communication  or  liaison  dog  is 
taught  to  run  between  two  soldier  masters.  The  message  is 
carried  in  an  aluminum  capsule  attached  to  the  collar.  The 
dogs  use  their  noses  to  find  the  way  when  necessary,  but  most 
of  the  time  they  are  able  to  run  rapidly,  depending  upon  sight 
and  sense  of  direction  for  guidance.  Dogs  of  a  suspicious  nature 
are  selected  for  the  work  and  this  trait  is  encouraged.  It  is 
difficult  for  any  but  one  of  their  masters  to  catch  them  and 
rarely  do  they  allow  messages  to  fall  into  the  wrong  hands. 
There  is,  however,  always  the  possibility  that  a  false  delivery 
might  be  made  or  that  the  dog  might  be  shot  down  and  the 
message  captured  by  the  enemy.  Realizing  this  possibility  we 
asked  the  officer  who  had  been  in  charge  of  communication- 
dog  replacements  for  the  German  armies  during  the  war  if 
this  were  not  a  grave  risk.  He  answered  "  Nein  "  so  promptly 
that  we  requested  an  explanation.  He  said  that  a  dog's  message 
was  intercepted  no  more  frequently  than  one  carried  by  a  man, 
and  furthermore,  if  a  human  messenger  is  captured  he  can 
be  forced  to  amplify  the  information  he  carries  whereas  no  one 
has  yet  learned  how  to  make  a  dog  talk. 

The  infantry  and  the  artillery  have  separate  sets  of  liaison 
dogs,  because  the  infantry  dogs  run  from  the  front  lines  back 
and  vice  versa  while  those  of  the  artillery  run  parallel  to  the 
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fighting  line.  It  has  been  found  that  if  a  dog  regularly  runs  in 
a  given  direction  there  is  less  chance  of  its  changing  its  course 
when  crossing  other  lines  of  canine  communication.  All  ani- 
mals are  taught  to  run  wearing  gas  masks  as  frequently  they 
must  cross  gassed  areas. 

The  liaison  dogs  do  not  merely  carry  messages.  They  are 
frequently  called  upon  to  do  pack  work.  The  most  usual 
burden  to  which  they  must  become  accustomed  is  a  basket 
containing  carrier  pigeons.  These  birds  can  bear  a  message 
from  the  front  line  back  to  the  home  cote  in  less  time  than  a 
dog  can  run  the  same  course,  but  they  are  not  taught  to  fly 
in  the  reverse  direction  and  so  must  be  carried  out  by  the  dogs. 

Another  task  for  which  our  liaison  dogs  are  prepared  is  that 
of  laying  field  telephone  wire  over  shelled  territory.  One  end 
of  a  long  coil  is  fastened  to  the  animal  who  is  then  dispatched 
to  his  master  who  waits  at  the  other  terminus  of  the  projected 
telephone  line.  One  of  our  dogs  who  works  with  the  Swiss 
army,  regularly  lays  one  kilometer  of  wire  in  five  minutes  and 
ten  seconds.  This  is  only  slightly  over  twice  the  time  it  takes 
an  unburdened  dog  to  run  the  same  distance. 

Another  chore  which  the  dogs  can  do  is  that  of  bearing  food 
rations,  munitions  and  medical  supplies  to  men  stranded 
beyond  the  sources  of  supply.  There  recently  died  at  Kum- 
mersdorf,  where  she  had  been  living  on  a  pension,  an  old 
messenger  dog  who  had  saved  the  lives  of  seven  soldiers  dur- 
ing the  War.  While  trapped  in  a  shell  hole  for  five  days  they 
had  depended  upon  her  for  food,  medicine  and  ammunition. 

The  army  dogs  described  thus  far  have  actively  aided  one 
nation  against  another.  But  the  Red  Cross  dog  serves  suffering 
mankind  regardless  of  his  uniform.  Naturally  we  are  far  more 
in  sympathy  with  man's  efforts  to  utilize  the  dog  in  this  way. 
The  Red  Cross  dog  is  taught  to  quarter  battlefields  and  report 
wounded  soldiers. 

Civilian  Service 

We  turn  now  to  the  dogs  who  are  serving  in  civilian  life.  The 
average  citizen  does  not  often  see  the  working  dog  "  on  the 
job."   It  is  usually  only  by  hearsay  that  he  learns  anything  of 
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the  services  rendered  by  patrol  dogs,  penintentiary,  police, 
liaison  and  other  canine  servants.  But  almost  every  day  in 
many  of  our  cities  and  towns  his  interest,  sympathy,  and 
frequently  anxiety  are  aroused  by  the  sight  of  the  Blind  Guide 
leading  his  master  through  the  perils  of  city  traffic,  railway 
stations,  in  the  shops  and  in  the  comparative  safety  of  country 
roads.  "Exactly  what  does  this  dog  do?  How  is  he  trained? 
Is  he  expensive?  Isn't  it  dangerous?  How  often  does  he  make 
mistakes  ?  Could  my  dog  learn  to  do  that  work  ?  "  Hundreds 
of  similar  questions  are  asked  of  the  blind  master  at  home  and 
of  the  instructors  who  teach  the  dogs. 

The  German  Shepherd  has  been  found  to  be  peculiarly  quali- 
fied for  this  difficult  work,  although  there  are  undoubtedly 
dogs  of  other  breeds  which  might  be  successfully  trained.  But 
whatever  the  breed,  the  Blind  Guide  is  usually  a  female  (for 
reasons  to  be  noted  later)  and  must  have  ease  of  movement  (a 
smooth  gait) ,  strength,  good  health,  loyalty  and  a  sense  of 
responsibility.  She  must  be  gun-sure,  because  a  dog  which 
jumped  at  the  backfire  of  a  truck  might  endanger  the  life  of 
the  blind  master.  She  must  be  large  enough  so  that  the  semi- 
rigid handle  of  her  snugly-fitting  breast  harness  may  be  com- 
fortably grasped  by  the  master's  hand  when  the  arm  hangs 
naturally  at  his  side.  Through  this  handle  every  movement  of 
the  dog  is  felt. 

What  these  dogs  mean  to  their  owners  can  only  be  appre- 
ciated by  those  who  have  been  dependent  on  paid  human 
guides;  who  have  waited  the  convenience  of  friends  and 
family;  who  have  never  known  one  moment's  actual  indepen- 
dence. With  the  help  of  a  loyal  canine  companion,  the  blind 
person  finds  his  longed  for  freedom.  Here  is  a  friend  who  is 
always  at  his  side  day  or  night;  who  is  not  only  willing  but 
adorably  eager  to  serve;  who  is  the  very  embodiment  of  love 
and  faithfulness.  And  to  the  joys  of  ownership  is  added  the 
comfort  of  economy. 

But  not  all  those  who  are  in  a  position  to  buy  a  dog  may 
have  one.  The  temperaments  of  dog  and  man  must  be  in 
harmony.  No  dog  works  equally  well  with  all  men.  Sometimes 
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the  home  conditions  are  such  that  an  animal  cannot  be  included 
in  the  menage.  And  there  are,  of  course,  individuals  who  do 
not  like  or  cannot  understand  dogs.  There  are  said  to  be 
110,000  blind  and  near-blind  persons  in  the  United  States.  Of 
these,  10%  are  of  school  age  and  60%  are  over  fifty.  Of  the 
remaining  30%,  10%  have  additional  physical  handicaps,  10% 
fall  into  the  category  of  those  who  do  not  like  or  cannot  have 
dogs,  leaving  10%  or  about  11,000  potential  masters.  This 
10%  of  all  blind  as  potential  users  of  dog  guides  holds  reason- 
ably constant  for  all  countries. 

It  takes  from  three  to  five  months  to  produce  a  Blind  Guide. 
In  the  first  days  of  her  schooling  she  learns  the  lesson  of  implicit 
and  immediate  obedience.  She  must  sit,  stand,  walk,  turn  right 
or  left,  and  wait  at  attention  on  command.  When  called  she 
must  go  around  behind  her  man  (to  prevent  his  tripping  over 
her)  to  a  sitting  position  close  to  his  left  side.  When  she 
retrieves  articles  he  has  lost  or  dropped,  she  carries  them  behind 
him  and  the  pressure  of  her  head  against  his  left  knee  tells 
him  where  to  reach  for  them. 

She  is  next  taught  (in  harness)  to  guide  in  traffic.  She  stops 
at  every  curb  and  waits  until  her  trainer's  foot  has  found  the 
edge.  Even  though  given  the  command  "  forward  "  she  does 
not  advance  until  she  sees  that  he  has  found  it.  She  must  never 
jump  ditches,  fences,  excavations,  etc.,  but  must  lead  her 
protege  around  them,  always  with  a  firm  steady  pull  to 
right,  left  or  straight  ahead.  The  hand  soon  learns  to  detect 
easily  slight  differences  in  speed  when  the  dog  slows  up  on 
approaching  a  curb  or  an  impediment,  and  variations  in  the 
angle  of  the  harness  handle  indicate  the  bottom  of  a  hill,  flight 
of  stairs,  etc. 

Having  learned  flawless  obedience,  she  must  master  the 
hardest  lesson  of  all;  that  of  intelligent  disobedience.  For  the 
day  may  come  when  her  ward  gives  a  command  which  if 
obeyed  would  lead  to  a  serious  accident.  Suppose,  for  example, 
the  master,  not  hearing  the  approach  of  an  automobile,  were  to 
say  "  Forward."  By  disregarding  the  command  and  acting  on 
her  own  initiative  the  animal  gives  warning  and  averts  disaster. 
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In  training  for  police  service.     Dog  No.  91  is  left  on  guard. 


7.  Preparing  to  send  a  carrier  pigeon  to  the  front  via  a  communication  dog 
with  the  German  army.  The  pigeons  are  faster  than  the  dogs,  but  they  fly  in 
one  direction  only  and  so  must  be  sent  to  the  front  with  dogs.  They  fly  back 
to  headquarters  with  their  messages. 
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Disobedience  from  his  perfect  servant  is  startling  enough  in 
itself  to  make  the  master  aware  that  something  is  wrong. 

Every  few  weeks  during  her  training,  the  dog  is  given  an 
examination  so  that  her  progress  may  be  checked.  During  and 
at  the  end  of  her  schooling  the  instructor  takes  what  are  called 
"  blindfold  tests."  He  must,  while  blindfolded,  work  with  her 
in  heavy  traffic  and  under  conditions  probably  more  difficult 
than  any  that  will  be  encountered  by  the  prospective  master. 
A  high  mark  in  the  final  examination  is  required  before  a  dog 
may  start  its  schooling  with  a  sightless  master. 

Now  the  animal  is  "  turned  over  "  and  adjusted  with  her  new 
master.  After  their  introduction  to  each  other,  dog  and  man 
spend  two  whole  days  getting  acquainted.  The  to-be-cared  for 
learns  how  to  care  for  the  caretaker.  He  is  taught  how  to  clean, 
groom  and  feed  her.  He  learns  how  to  treat  minor  ailments 
and  when  to  call  a  veterinarian.  Dog  and  man  are  together 
twenty-four  hours  a  day  throughout  the  course  and  during  this 
time  they  learn  how  to  cooperate. 

"  But,  after  leaving  school  when  travelling  over  unfamiliar 
routes,  how  does  the  dog  know  where  the  man  wants  to  go 
when  she  takes  him  out?  "  Before  answering  the  question,  it 
might  be  well  to  call  attention  to  the  difference  between  a 
blindleading  animal  and  a  Blind  Guide.  Many  a  friendly  dog 
leads  his  blind  master  over  a  familiar  route  every  day.  But 
only  with  an  educated  guide  could  he  travel  in  unknown  terri- 
tory. He  uses  raised  maps  and  time-tables,  memorized  lists  of 
directions  which  he  follows  just  as  seeing  people  do.  "  Five 
blocks  to  the  left,  first  turn  to  the  right,  second  house  from  the 
corner,  etc." 

"  And  what  about  accidents  ?  "  Blind  guides  have  been  in 
service  since  1917  when  they  were  first  used  by  the  German 
war-blind.  There  are  today  thousands  of  these  dogs  at  work 
in  Europe  and  America.  There  have  been  but  three  serious 
accidents  (and  witnesses  assert  that  the  dogs  were  not  at  fault 
in  these  cases) .  The  percentage  of  accidents  is  lower  than  that 
among  the  seeing  population.  This  is  true  despite  the  fact  that 
a  large  proportion  of  the  Blind  Guides  work  in  congested  traffic 
in  New  York,  Berlin,  Paris  and  other  cities. 
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The  owners  of  these  dogs  sometimes  amuse  themselves  by 
computing  the  number  of  miles,  street-crossings,  etc.,  over 
which  their  dogs  have  safely  led  them.  Mr.  Gilbert  Newell,  one 
of  the  graduate  blind,  writes,  "  On  the  twenty-second  of  last 
month  ...  I  had  been  in  G  .  .  .  ten  months.  For  these  ten 
months  I  averaged  a  slight  fraction  over  four  miles  of  walking 
with  Hebe  (No.  248)  every  day.  Counting  thirty  days  to  the 
month  it  gives  us  a  grand  total  of  twelve  hundred  miles. 
Counting  an  average  of  ten  street  intersections  to  the  mile,  we 
made  twelve  thousand  street  crossings  without  mishap  and 
with  hardly  a  misstep.  As  more  than  eighty -five  percent  of  our 
walking  was  done  in  the  heavy  traffic  of  the  downtown  sections, 
I  think  our  traveling  a  fine  record  as  do  all  others  here  who  see 
us  daily  making  our  way  about  the  streets.  .  .  ." 

It  is  to  be  hoped  that  with  the  increasing  use  of  dogs  as 
Blind  Guides  in  the  United  States,  some  of  the  restrictions  bar- 
ring dogs  from  public  conveyances,  restaurants,  etc.,  will  be 
lifted.  In  Europe  the  magnificent  humanitarian  work  of  these 
animals  is  respected  everywhere.  They  occupy  seats  in  railway 
carriages  gratis  and  are  admitted  to  cafes  and  all  public  places. 
In  due  time  they  will  undoubtedly  receive  here  the  full  recogni- 
tion and  the  privileges  they  have  so  splendidly  earned. 

Everyday  seems  to  bring  new  problems  that  dogs  will  be 
called  upon  to  solve.  As  this  is  written  in  the  fall  of  1933,  we 
have  been  asked  to  give  new  types  of  training  to  dogs  which 
will  guide  the  deaf,  the  deaf-blind  and  children  who  cannot 
walk  alone  because  of  infantile  paralysis.  Fresh  fields  are  con- 
stantly being  opened  and  fortunately  the  dog  has  the  intelli- 
gence to  cope  with  these  new  problems. 

This  brings  to  mind  the  three  points  which  will  probably  be 
reiterated  most  frequently  in  this  volume.  First:  the  better 
dogs  of  today  might  be  far  more  valuable  to  man  than  they 
are  now,  (and,  incidentally,  they  seem  happiest  when  serving 
well) .  Second:  it  is  quite  possible  that  superior  dogs  can  be 
produced.  Third:  it  is  essential  that  improved  educational 
methods  be  developed  if  the  dog's  capacities  and  value  are 
fully  to  be  realized. 


CHAPTER  II 

THE  STORY  OF  FORTUNATE  FIELDS 

During  the  days  when  the  hunt  was  not  a  sport  but  a  form 
of  work  essential  to  the  nourishment  of  the  family,  the  dog 
unquestionably  earned  his  keep.  Later,  when  his  master  was 
not  a  hunter  but  a  herdsman,  the  dog  was  still  valuable.  But 
as  the  world  became  civilized,  marauding  beasts  became  fewer, 
and  miles  of  fences  sprang  up  to  protect  the  flocks.  There  was 
little  left  for  dogs  to  do  except  sit  on  the  doorsteps  and  bark 
at  strangers.  Despite  the  fact  that  few  dogs  any  longer  paid 
their  way  in  terms  of  true  usefulness  men  continued  to  breed 
and  feed  them.  They  had  won  a  permanent  place  in  man's 
household  and  heart.  Today  the  world  population  includes 
millions  of  unemployed  dogs.  They  represent  an  inestimable 
amount  of  willingness,  of  eagerness,  of  actual  energy  going  to 
waste.  Can  we  harness  some  of  this  Niagara  of  energy?  That 
was  the  original  question  of  Fortunate  Fields. 

To  be  truly  useful  in  the  civilized  world  of  today,  a  dog 
must  be  well  educated.  No  one  has  discovered  a  method  for 
breeding  educated  dogs  and  it  is  unlikely  that  anyone  ever  will. 
But  it  is  quite  possible  that  dogs  of  greater  intelligence,  of 
greater  educability,  could  be  produced.  The  prime  object  of 
the  Fortunate  Fields  project,  the  aim  which  renders  it  unique, 
is  that  of  producing  a  strain  of  dogs  which  are  peculiarly  able 
to  profit  by  instruction.  The  classes  of  instruction  at  For- 
tunate Fields  might  be  compared  to  the  classes  in  our  modern 
schools  for  "gifted  children."  There  is  this  difference,  however. 
Gifted  children  are  selected  from  the  general  population.  The 
gifted  dogs  of  the  earlier  classes  were  so  selected,  but  those  of 
the  later  classes  represent  generations  produced  by  the  care- 
fully planned  mating  of  the  earlier  geniuses.  There  exists  in 
this  project,  then,  the  possibility  of  constantly  improving  the 
quality  of  the  students  which  enter  successive  classes. 

It  is  quite  true  that  since  the  turn  of  the  century  a  number 
of  people  had  begun  to  recognize  the  unused  potentialities  of 
dogs  and  that  particularly  in  Germany  had  dogs  been  placed 
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in  positions  of  service  and  responsibility.  They  were  used  as 
aids  to  the  police  and,  to  some  extent,  as  guides  for  the  blind. 
But  the  Fortunate  Fields  project  differed  from  previous  efforts 
in  several  respects.  Perhaps  the  most  significant  feature  char- 
acterizing it  was  the  purely  scientific  nature  of  its  aims.  It  is 
an  entirely  non-commercial  organization  and  it  is  expected 
that  it  will  continue  to  be  run  with  a  substantial  annual  deficit. 
Being  relieved  from  the  hampering  requirements  of  all  enter- 
prises which  must  be  profitable,  Fortunate  Fields  has  been  the 
home  of  untrammelled  research,  research  with  an  eye,  not  to 
immediate  petty  goals,  but  to  distant  and  lofty  objectives. 
Thus  much  of  the  experimental  work  in  breeding  and  in  dog 
education  was  done  with  the  knowledge  that  the  immediate 
outcome  of  a  given  procedure  might  possibly  be  unsuccessful, 
but  with  the  added  assurance  that  any  such  failures  could  be 
made  substantial  stepping  stones  to  ultimate  success. 

Among  the  aims  of  Fortunate  Fields  which  render  it  unusual 
are  the  following:  It  seeks  to  improve  existing  methods  of 
dog  education.  From  the  first,  variations  in  technique  have 
been  introduced,  some  only  to  be  discarded  but  many  to  prove 
successful  and  to  be  incorporated  in  the  regular  curricula. 
All  members  of  the  training  staff  are  encouraged  to  be  alert 
for  possible  ways  of  improving  the  educational  routines,  for 
it  is  realized  that  there  must  be  continual  progress  in  teaching 
methods  if  we  are  to  profit  by  the  better  and  better  dogs  we 
hope  to  produce.  And  this  brings  us  to  the  aim  (already  men- 
tioned) which  makes  Fortunate  Fields  entirely  unique.  Like 
all  who  breed  dogs,  we  constantly  hope  to  produce  beautiful 
animals,  but  our  real  aim  is  to  produce  animals  with  the 
physique  and  temperament  which  make  them  good  workers. 
We  admit  that  our  aims  are  high  and  that  we  want  to  produce 
a  superdog,  superior  psychologically  as  well  as  physiologically. 
The  ideal  dog  representing  the  goal  of  the  project  would  excel 
all  known  dogs,  not  only  in  sturdiness  and  endurance,  but  in 
sagacity,  fearlessness  and  eagerness  to  work  as  well  as  play. 

Finally,  Fortunate  Fields  is  constantly  anxious  to  find  new 
ways  in  which  the  dog  can  serve.  If  we  progress  along  the 
aims  outlined  in  the  last  paragraph  we  feel  sure  that  new  forms 
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of  service  will  develop,  and,  as  a  matter  of  fact,  these  are 
already  appearing. 

The  execution  of  Fortunate  Fields'  aim  of  enhancing  the 
value  of  the  dog  in  his  relation  to  man  involves  other  branches 
of  work  besides  the  genetic  research  to  be  discussed  in  this 
volume.  It  seems,  therefore,  appropriate  to  describe  briefly 
the  other  phases  of  the  entire  project. 

The  work  has  fallen  into  four  reasonably  distinct  categories : 

1.  The  production  of  the  dogs  (to  be  discussed  in  this 
volume) . 

2.  The  instruction  of  the  dogs  raised  or  purchased. 

3.  The  placing  of  the  trained  dogs  in  positions  of  service 
and  responsibility  under  men  taught  in  their  use. 

4.  The  training  of  men  to  carry  on  the  above  three  forms 
of  work. 

The  German  Shepherd  (erroneously  called  "German  Police" 
or  Alsatian  in  many  countries)  was  selected  as  most  suitable 
for  the  work.  After  a  year's  experience,  it  became  evident 
that  the  modern  German  Shepherd  had  been  so  carefully  bred 
for  "show  points"  that,  to  a  great  extent,  it  had  lost  much  of 
its  original  value  as  a  utility  working  dog.  It  was  then  decided 
that  German  Shepherds  should  be  bred  at  Fortunate  Fields  in 
an  effort  to  recover  the  original  factors  of  the  breed  and  to 
produce  a  dog  of  working  conformation  in  conjunction  with  the 
remarkable  "  teachability  "  of  the  earlier  Shepherds. 

It  was  soon  found  that  to  give  an  educated  dog  to  a  man 
not  instructed  in  its  use  was  futile.  The  unit  of  actual  service 
is  the  dog  prepared  for  its  specific  task  plus  the  master  thor- 
oughly instructed  in  the  use  of  his  dog  in  that  branch  of  work. 
The  value  of  the  unit  naturally  increases  with  each  day  of 
actual  service  experience.  It  has  been  necessary,  therefore, 
to  develop  more  or  less  standardized  methods  of  instruction 
for  each  branch  of  service. 

Originally  the  head  instructor,  following  the  German  method, 
taught  classes  of  untrained  men  and  dogs  together.  It  proved 
very  difficult  for  him  to  control  groups  of  dogs  and  men  all 
ignorant  of  the  actual  work  to  be  accomplished.    Although 
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many  well-trained  dogs  were  turned  out  some  were  spoiled 
which  otherwise  might  have  developed  into  good  working 
animals. 

To  obviate  this  diffculty  the  method  was  changed.  Per- 
manent instructors  now  thoroughly  prepare  the  dogs  for  their 
work  before  the  prospective  masters  arrive  for  class  instruction. 
Then  the  head  instructor  has  only  to  teach  the  men,  since  the 
dogs  know  what  is  expected  of  them  and  usually  do  their  work 
well  during  the  training  with  their  new  masters,  despite  minor 
blunders  on  the  part  of  the  men. 

At  the  finish  of  a  course,  each  man  is  capable  of  working  with 
his  own  dog,  but  he  is  not  fitted  to  instruct  other  men  or  other 
dogs.  Dog  and  man  have  the  basic  education  necessary  for 
a  particular  branch  of  work — an  education  which  is  perfected 
by  actual  service. 

In  the  regular  course  of  training  for  police  work,  the  dog 
learns  those  duties  which  are  necessary  for  service  on  patrol. 
The  uses  of  the  dog  in  this  field  are  almost  as  often  classed 
under  the  head  of  "  civil  "  (finding  of  lost  objects  or  persons) 
as  "criminal."  Policing  of  waterfronts,  railroad  yards,  fac- 
tories, warehouses,  public  buildings,  etc.,  are  variations  of  the 
regular  police  service  and  the  technique  taught  is  dictated  by 
the  peculiarities  of  the  work. 

The  regular  police  training  is  varied  somewhat  when  dogs 
are  to  be  used  in  prison  service.  In  Switzerland,  Germany  and 
the  United  States  a  man-dog  patrol  unit  has  been  found  more 
efficient  than  a  two-man  patrol  unit,  and  far  more  economical. 

Only  a  few  dogs  show  evidence  of  exceptional  trailing  ability. 
At  the  age  of  six  months  such  animals  enter  a  class  in  trailing, 
for  which  a  technique  of  instruction  has  been  developed.  The 
course  requires  eight  or  ten  months  and  after  it  the  dog  is 
ready  for  instruction  with  its  prospective  police  master. 

There  are  three  divisions  of  dogs  used  in  army  service — the 
Red  Cross  or  sanitary  dog,  the  communication  dog  and  the 
patrol  dog.  The  Red  Cross  dog  is  taught  to  explore  a  field 
of  battle  and  report  back  to  stretcher  bearers  all  wounded 
found.  For  this  work  men  and  dogs  are  instructed  together 
in  groups  of  not  less  than  three  nor  more  than  nine  pairs.    The 
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duration  of  the  course  is  six  to  ten  weeks,  but  actual  service 
or  manoeuver  practice  is  required  to  complete  the  training. 

The  communication  dog  is  taught  to  run  between  two  mas- 
ters over  a  route  which  has  been  already  covered  by  the  dogs 
and  one  master  or  to  follow  a  chemical  scent  when  one  master 
has  changed  his  receiving  position.  The  unit  of  communication 
is  two  men  and  two  dogs.  A  special  type  of  dog  is  required. 
It  must  be  fearless  under  heavy  gunfire,  willing  to  carry  his 
communication  under  any  conditions  and  across  any  country 
and  yet  suspicious  of  strangers,  as  his  message  must  be  deliv- 
ered only  to  his  own  master.  Communication  dogs  receive 
an  initial  course  and  are  then  turned  over  to  soldiers  who  are 
instructed  in  their  use. 

In  the  service  for  the  blind,  known  in  the  United  States, 
Canada  and  England  as  "The  Seeing  Eye,  Inc."  and  as  "L'Oeil 
qui  Voit  "  in  Continental  Europe,  the  dog  receives  three  to 
four  months  of  education  from  a  specially  trained  seeing  in- 
structor. The  blind  master  is  then  given  a  month's  training 
in  the  use  of  his  dog  guide.  This  last  month  serves  to  finish 
the  animal's  education  and  to  accustom  master  and  dog  to 
each  other. 

The  several  activities  mentioned  above  are  all  departments 
of  the  project  known  as  "Fortunate  Fields."  All  breeding,  and 
the  education  of  the  dogs  in  all  branches  other  than  guiding 
the  blind,  takes  place  on  the  Mont  Pelerin,  Switzerland.  But 
instruction  for  this  branch  of  service  must  be  given  in  the 
streets  of  a  city  or  town,  where  traffic  conditions  resemble 
those  which  the  blind  master  and  his  dog  will  encounter  in 
every  day  life  and  work.  For  this  reason  the  education  of  dogs 
as  guides  for  the  blind  is  carried  out  at  schools  located  at 
Vevey,  Switzerland;  Wallasey,  England,  and  Morristown,  N.  J., 
U.  S.  A.  In  the  last  month  of  education  of  the  dog  and  master, 
the  training  is  conducted  in  groups  of  four  to  eight  under  one 
instructor,  either  at  the  above  schools,  which  have  facilities 
for  the  care  of  the  blind  during  their  course,  or  in  some  city 
economically  suited  to  all  the  blind  who  are  members  of  the 
particular  course.  Dogs  educated  at  Morristown,  N.  J.,  for 
example,  have  been  transported  to  a  city  as  far  away  as  San 
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8.    Liaison  dog  with  the  German  army  during  the  World  War  carrying  a  message 
to  the  front  line  trenches  under  fire. 


9.  A  class  of  blind  men  learning  to  use  their  dogs  at  the  Seeing  Eye.  They  are 
taught  in  groups,  as  well  as  individually,  so  that  the  dogs  may  learn  to  work  without 
being  distracted  by  the  presence  of  other  dogs. 
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Francisco  for  the  month  of  instruction  with  their  blind  masters. 

In  developing  its  aims,  it  was  necessary  for  Fortunate  Fields 
to  have  the  cooperation  of  some  public  service  and  this  was 
found  in  the  gendarmerie  or  State  Police  of  the  Canton  of 
Vaud,  Switzerland.  The  dogs  proved  so  successful  as  members 
of  this  force  that  Fortunate  Fields  later  developed  sanitary 
and  messenger  dogs  for  the  Swiss  army,  patrol  dogs  for  the 
Swiss  Customs  service,  trailing  dogs  for  the  detective  depart- 
ment, dogs  for  the  Italian  Metropolitan  Police  and  for  certain 
American  penitentiaries.  The  Seeing  Eye,  Inc.,  and  L'Oeil 
qui  Voit,  which  are  philanthropic  organizations,  have  charge 
of  placing  the  dogs  as  guides  for  the  blind  and  have  dogs  work- 
ing successfully  in  Switzerland,  Italy,  France,  England,  Can- 
ada, Belgium,  Holland  and  the  United  States. 

Fortunate  Fields  is  prepared  for  the  schooling  of  instructors 
as  needed  for  all  branches  of  service,  except  guides  for  the 
blind.  In  this  branch,  which  combines  the  instruction  of  both 
dog  and  sightless  master,  it  has  been  necessary  to  institute 
a  special  course  of  instruction  requiring  sometimes  as  much 
as  three  years  for  an  instructor  and  five  for  a  head  instructor. 
The  course  for  Seeing  Eye  and  L'Oeil  qui  Voit  instructors 
has  been  given  only  at  L'Oeil  qui  Voit,  Vevey,  Switzerland, 
but  arrangements  are  being  made  for  the  inauguration  of  the 
same  course  in  the  United  States. 

Since  August,  1926,  Fortunate  Fields  has  "graduated"  many 
hundreds  of  dogs,  who  have  successfully  assumed  and  held 
positions  of  usefulness  and  responsibility.  Of  these,  nearly 
three  hundred  were  of  our  own  breeding. 

It  is  evident  that  the  Fortunate  Fields  project  is  contrib- 
uting to  the  welfare  of  society  directly.  In  addition  to  this, 
the  execution  of  its  practical  aims  has  necessitated  the  em- 
ployment of  scientific  methods  and  there  has  been  recorded 
with  painstaking  care  a  mass  of  data,  which  should  prove 
interesting  to  geneticists  and  to  comparative  psychologists. 
Of  these  data,  only  those  referring  to  the  first  of  the  four 
phases  of  the  project  (production  of  the  dogs)  will  be  pre- 
sented here.  This  volume  deals,  then,  with  the  present  status 
of  the  effort  to  produce  a  more  efficient  working  dog. 


CHAPTER  III 
THE  GERMAN  SHEPHERD 

The  actual  selection  of  the  German  Shepherd  as  the  breed 
for  the  work  to  be  done  at  Fortunate  Fields  was  not  the  result 
of  carefully  thought-out  plans.  Since  1914  Mrs.  Harrison 
Eustis,  the  founder  and  operator  of  the  project,  had  owned 
a  German  Shepherd  male,  Hans  (Jung) ,  of  a  type  which  now 
would  be  called  "old-fashioned."  This  simply  means  that  he 
was  one  of  the  solidly-built,  medium  sized,  good  tempered 
dogs  that  the  breed  possessed  in  numbers  before  the  demands 
of  the  show-ring  and  of  foreign  buyers  called  for  a  dog  of  more 
refinement,  more  hind  angulation  and  more  "show  ring  finish." 
He  was  a  grand  old  dog,  but  not  of  the  type  to  take  the  public 
imagination  and  create  a  fad.  Because  Hans  had  so  well  and 
loyally  served  her,  Mrs.  Eustis  came  to  realize  "  the  Niagara 
of  energy"  which  was  in  a  dog  waiting  to  be  turned  to  man's 
uses.  So  she  conceived  the  idea  of  demonstrating  that  a  dog 
could  not  only  be  a  pet  but  a  useful  citizen  as  well.  It  was 
wholly  natural  that  she  should  idealize  the  German  Shepherd 
in  the  form  of  her  own  Hans  and  choose  that  breed  to  work 
with.  Thus,  the  selection  of  breed  was  the  accidental  result 
of  her  having  owned  a  dog  in  which  were  combined  the  best 
character  qualities  of  the  old,  and  unspoiled,  German  herding 
dog. 

The  work  in  some  lines  could  have  been  done  as  well,  per- 
haps, with  any  of  several  herding  breeds  which  through  gen- 
erations of  work  with  man  and  sheep  have  developed  a  work- 
ing conformation  and  the  desire  to  do  the  will  of  the  master. 
With  some  herding  breeds  which  have  not  been  bred  for  the 
show-ring,  it  might  have  required  less  effort  to  develop  the 
ideal  dog  than  with  the  German  Shepherd.  With  other  herding 
breeds  which  have  been  pulled  farther  from  their  original  form 
by  show-ring  standards,  it  might  have  required  more. 

When  the  German  Shepherd  was  decided  upon  and  the  idea 
of  the  Fortunate  Fields  project  began  to  take  form,  a  careful 
4  33 
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study  of  the  breed  was  made.  We  took  to  heart  the  statement 
of  Dean  Davenport  that  the  first  essential  for  a  breeder  is  to 
recognize  the  inherent  faults  of  his  breed  and  to  know  as  fully 
as  possible  its  past  history.  This  study  showed  that  the  pres- 
ent-day German  Shepherd  dog  is  a  combination  of  several  true- 
breeding  types  which  have  worked  with  the  herds  of  north  and 
south  Germany  for  the  last  two  centuries  or  longer. 

It  was  not  until  about  1890  that  the  Germans  conceived  the 
idea  of  making  a  show-ring  breed  from  this  mixed  foundation. 
In  December,  1891,  a  society  was  formed  for  the  purpose,  but 
was  short  lived,  going  out  of  existence  in  1894.  The  seed  had 
been  sown,  however,  and  in  1899  "  Der  Verein  fur  deutsche 
Schaferhunde  (SV)  "  was  organized,  a  standard  for  the  breed 
was  drawn  up  and  a  permanent  stud-book  was  begun.  This 
organization  still  exists  and  is  to  be  credited  with  one  of  the 
best  and  most  complete  one-breed  registrations  in  existence 
today. 

The  S.  V.  should  be  commended  especially  for  its  lack  of 
fear  in  openly  declaring  and  portraying  the  foundation  stock 
from  which  the  improved  breed  was  developed.  The  old  photo- 
graphs in  the  earlier  volumes  of  the  register  illustrate  the  mot- 
ley background  of  the  Shepherd.  (See  Plates  12  and  13.)  Cer- 
tain of  the  dogs  resemble  the  modern  Airedale.  Others  look 
like  Collies.  There  are  dogs  of  all  colors.  Ears  sometimes 
stood  erect,  sometimes  drooped.  The  volumes  record  and 
illustrate  some  few  attempts  to  use  wolf  and  Collie  blood. 
(These  efforts  failed  and  one  can  say  safely  there  is  not  a  drop 
of  wolf  or  Collie  blood  in  the  breed  today.)  Such  careful  list- 
ing and  portrayals  of  the  foundation  of  the  breed  as  a  regis- 
tered breed  is  of  great  assistance  to  the  breeder  who  takes  time 
to  study  the  material. 

These  records  show  that,  to  reach  the  standard  which  had 
been  set  for  the  show-ring,  it  had  been  necessary  to  combine 
herding  breeds  from  various  parts  of  Germany  in  an  effort 
to  obtain  desirable  characteristics  from  each  and  to  eliminate 
less  desirable  ones.  We  find  dogs  which  varied  from  about 
21%  inches  at  the  shoulder  to  27%  inches  or  more,  dogs  rang- 


THE  GERMAN  SHEPHERD 


35 


ing  from  very  short  to  very  long  in  body-length,  and  from 
smooth  to  rough  in  coat  texture.  To  quote  Rittmeister  von 
Stephanitz,  the  Thuringian  Shepherd  dog  was  "brought  in  for 
its  erect  ears,  though  as  a  breed  it  was  generally  wiry  and 
coarse,  small  and  stocky  and  often  a  dog  of  almost  untameable 
wildness."   From  Wurttemberg,  in  the  south  of  Germany,  the 


10.  Instruction  of  blind  guides.  Bitches  No.  136  (at  gate)  and  No.  214  (at  curb) 
undergoing  their  final  examinations.  They  are  guiding  their  blindfolded  instructors. 
No.  214  has  come  to  a  "  check  "  position  to  warn  her  man  of  the  curb.  No.  136  is 
pulling  hard  to  her  left  so  that  her  man  will  go  around  the  obstruction  without 
touching  it. 


herding  dogs  were  taken  because  "in  spite  of  lopped  ears,  they 
had  a  reliability  of  tail  carriage  which  was  sadly  lacking  in  the 
northern  dogs."  Von  Stephanitz,  speaks  of  still  another  line 
of  herding  dogs  which  is  incorporated  in  the  make-up  of  the 
present-day  breed.  He  says  of  one  of  his  own  dogs,  Audifax 
v.  Grafrath  SZ  368  HGH,  "Audifax,  who  came  from  Swabian 
working  stock,  was  pitchforked  into  the  breed  as  an  absolute 
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outsider.  It  was  at  that  time  (about  1902)  a  necessary  at- 
tempt to  give  a  broader  basis  to  the  breed.  A  big,  mighty 
fellow,  with  excellent  dorsal  muscles  and  a  correspondingly 
swift  gait,  Audifax  most  certainly  transmitted  those  good  quali- 
ties and  often,  his  somewhat  overdeveloped  head  as  well." 

This  study  of  the  early  dogs  had  the  advantage  of  showing 
us  the  composite  nature  of  the  original  material  out  of  which 
the  breed  had  been  produced,  but  at  the  same  time  it  was 
confusing.  A  general  and  uncharted  study  of  the  breed  was 
difficult  due  to  the  fact  that  the  stud-books  contained  at  that 
time  about  200,000  registrations  (441,000  at  the  end  of  1932) . 
We  believed  that  the  best  method  of  analyzing  this  material 
would  be  to  select  and  study  those  individual  animals  which 
could  be  said  to  have  been  the  pillars  of  the  breed. 

While  among  breeders  of  livestock  there  may  be  a  few 
earnest  fanciers  who  make  a  real  study  of  stock  production, 
it  is  a  fact  that  most  of  those  who  control  the  breeding  patron- 
ize show-ring  champions  in  the  blind  belief  that  "  like  begets 
like."  They  assume  that  breeding  to  a  champion  automatically 
produces  a  champion.  For  this  reason  the  show-ring  "cham- 
pions," rightly  or  wrongly  rated,  are  pretty  apt  to  have  a 
strong  influence  in  the  breeding  of  their  time.  Therefore,  we 
listed  and  studied  the  champions  of  the  show-ring  from  the 
origin  of  the  breed  shows  to  1923.  These  dogs  represented  all 
countries  which  had  champions  recognized  by  the  S.  V.  It 
was  a  fairly  large  list  of  dogs  of  both  sexes,  yet  a  list  small 
enough  to  be  workable,  since  a  "champion"  of  this  breed  does 
not  win  as  a  result  of  a  certain  number  of  "points"  (as  in  the 
United  States)  but  is  limited  to  the  one  male  and  the  one 
female  which,  in  the  opinion  of  the  judges,  are  the  best  dogs 
exhibited  at  the  annual  championship  show.  The  list  of  show 
champions  totaled  97  individuals  up  to  1923. 

Pedigrees  for  each  of  these  dogs  with  full  data  for  five  gen- 
erations were  compiled  and  the  conformation  of  the  dogs  was 
studied.  From  the  pedigrees  we  determined  which  breeders 
had  produced  these  champions  and  so  could  be  called  the 
"pillars  of  the  breed."   To  find  the  relative  importance  of  the 
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various  animals  in  the  pedigrees,  credit  was  given  according 
to  Galton  values1  for  each  appearance  in  a  championship 
pedigree.  For  each  appearance  as  sire  or  dam  of  a  champion 
(first  parental  generation)  a  credit  of  25.00  was  given;  for 
second  parental  generation,  6.25;  third  parental  generation, 
1.5625;  fourth  parental  generation,  0.3905;  and  fifth  parental 
generation,  0.0976. 

This  exhaustive  study  of  show  champions  was  partially 
reported  in  the  Bulletin  (New  York) ,  which  was  later  renamed 
The  Shepherd  Dog,  and  was  then  reprinted  in  the  Shepherd 
Dog  Review  (Boston) ,  as  well  as  in  the  Alsatian  (London) . 
The  report  in  the  Bulletin  was  published  in  serial  form  soon 
after  the  commencement  of  our  work  in  1924  and  continued 
for  more  than  two  years. 

While  much  was  learned  from  this  review,  the  results  were, 
in  a  measure,  disappointing  for  it  was  found  that  the  study 
was  concerned  primarily  with  dogs  which  had  not  been  used 
for  actual  work.  As  a  result  we  made  a  second  study,  which 
has  never  been  reported,  of  the  annual  work  champions  of 
Germany  up  to  1923.  Small  trials  in  both  police  and  shepherd- 
ing work  are  held  in  all  parts  of  Germany.  The  winners  of 
these  trials  are  then  brought  together  to  compete  for  the  annual 
national  championship  resulting  in  one  working  police-trained 
champion  and  one  working  sheep-herding  champion  each  year. 
An  analysis  of  the  pedigrees  of  these  dogs  was  made  following 
the  method  used  with  show  champions. 

When  this  second  analysis  had  been  completed,  we  made  a 
third  examination  of  the  two  sets  of  champions  to  find  the 
breeders  common  to  the  97  show  champions  and  the  38  work 
champions  up  to  1923. 

A  consideration  of  the  ancestry  of  these  two  types  of  cham- 
pions revealed  certain  facts.  There  was  a  total  of  286  pro- 
ducing males  and  471  producing  females  in  the  entire  list  of 
ancestors  up  to  the  fifth  generation.  Of  this  total,  320  indi- 
viduals produced  show  champions  only;  248  individuals  pro- 

1  This  is  an  arbitrary  method  of  valuing  and  was  used  with  the  full  knowledge 
that  Galton's  theory  has  been  disproved  by  later  Mendelian  studies. 


38  WORKING  DOGS 

duced  only  work  champions;  and  83  males  and  106  females 
(189  individuals)  produced  in  both  the  show  and  work  lines. 

The  average  producing  representation  (Galton  values)  in 
those  animals  appearing  in  the  show  pedigrees  is  17.7801; 
the  average  in  the  work  pedigrees  is  6.4688.  When  we  con- 
sidered how  really  small  this  average  representation  was,  we 
realized  that  any  individual  with  a  representation  smaller  than 
the  average  could  be  discarded,  as  its  appearance  was  the  result 
of  a  fortunate  mating  rather  than  of  real  breeding  worth.  Those 
animals  which  comprised  the  list  of  189  producing  in  both 
show  and  work  lines  were  also  culled  by  placing  any  animal 
which  was  above  average  in  one  line  but  below  average  in  the 
other  in  that  section  where  its  representation  was  highest. 
Also  any  animal  in  the  combined  list  which  was  below  both 
averages  was  discarded. 

The  final  group  of  animals  which  appear  above  average  in 
representation  in  both  show  and  work  pedigrees  is,  of  course, 
the  group  of  supreme  importance  to  the  breeder  who  is  striv- 
ing to  produce  an  animal  combining  show  quality  according 
to  the  breed  standard  with  working  ability. 

The  figures  for  each  type  of  pedigree  demonstrate  that  aver- 
age representation  is  in  the  proportion  of  1.000  for  work  to 
2.740  for  show.  Therefore,  when  the  proportions  are  worked 
out  for  the  animals  in  the  final  group  (those  above  average  in 
both  show  and  work  pedigrees)  they  can  be  listed  in  an  order 
indicating  their  relative  contributions  to  show  and  working 
production.     Such  a  list  is  given  below. 

The  inventory  starts  with  those  strongest  in  show  produc- 
tion and  ends  with  those  strongest  in  working  production. 

Best  Producers  in  Both  Show  and  Work  Lines 
Proportion 

Work  Show  Name  Show  rep.  Work  rep. 

25.2  Tell  v.  d.  Kriminalpolizei 207.5881  8.2028 

15.7  Luchs  v.  Kalsmundt-Wetzler 131.7365  8.3983 

15.28  Beowulf 272.441  17.8702 

14.4  Nelly    Eislingen 120.6027  8.3978 

14.0  Hettel  Uckermark 137.6942  9.7653 

11.8  Roland  v.  Starkenberg 225.8742  19.1398 


THE  GERMAN  SHEPHERD 


Proportion 

Work  Show  Name  Show  rep. 

8.5  Mores  Plieningen 79.7031 

6.05  Hella  v.  Memmingen 165.2321 

4.0  Minka  v.  Lande 29.2965 

3.84  Elsa  v.  Schwaben 25.0976 

3.82  Horand  v.  Grafrath 159.9619 

3.81  Fides  v.  Neckarursprung 39.4622 

3.68  Lena  (Sparwasser) 38.1813 

3.66  Kastor  37.9681 

3.62  Diana  v.  d.  Blosenberg 25.4881 

3.44  Graf  Eberhard  v.  Hohen-Esp 72.1664 

3.425  Achim  v.  Tautenberg 22.3609 

3.32  Hektor  v.  Schwaben 132.6047 

2.74  Average  proportion  for  all  production 

2.69  Minka  v.  Boll 22.3609 

2.59  Krone  v.  Park 19.237 

1 .5  Dewet    Barbarossa 61 .9089 

1.0  Kitty  v.  Boll 25.00 

0.8  Munko  v.  Boll 60.7396 


Work  rep. 

9.3845 
27.3440 

7.3240 

6.5428 
41.503 
10.3512 
10.3512 
10.3512 

7.0312 
20.8983 

6.6406 
39.9401 


8.3007 
7.4218 

41.0143 

25.00 

76.1718 


The  following  table  gives  the  lineage  of  the  dogs  which 
produced  winners  in  both  the  show  and  the  working  classes. 
The  year  of  whelping  of  the  last  animal  in  each  line  is  also 
given. 


Pollux   (show) 

Fritz  v.  Schwenningen    (work) 
Pax  v.  Brentzal   (show) 
(Pascha  zum  Bach) 
Minka  v.  Boll  (comb) 
whelped  1907 


Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath  (comb) 
Baron  v.  d.  Krone   (work) 
Graf  v.  d.  Grube   (work) 
(Baron  Hans  v.  Tautenberg) 
Achim  v.  Tautenberg  (comb) 
Kitty  v.  Boll  (comb) 
whelped  1908 


Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath   (comb) 
Hektor  v.  Schwaben   (comb) 
Beowulf   (comb) 
Hella  v.  Memmingen  (comb) 
whelped  1901 

Pollux   (show) 
Kastor  (comb) 
Horand  v.  Grafrath   (comb) 
Hektor  v.  Schwaben    (comb) 
(Pilot) 

(Wolf  v.  Balingen) 

Graf  Eberhard  v.  Hohen-Esp  (comb) 
Luchs  v.  Kalsmundt-Wetzler  (comb) 
Tell  v.  d.  Kriminalpolizei   (comb) 
whelped  1909 
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Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath   (comb) 
Hektor  v.  Schwaben   (comb) 
Heinz  v.  Starkenberg   (show) 
Roland  v.  Starkenberg  (comb) 
Diana  v.  d.  Blosenberg  (comb) 
whelped  1909 

Pollux   (show) 
Kastor   (comb) 

(Luchs  155) 

(Rex  14) 

Prinz  v.  Karlsruhe   (work) 
Dewet  Barbarossa   (comb) 

(Siegfried  v.  Jena  Paradies) 
Minka  v.  Lande   (comb) 
whelped  1908 

Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath   (comb) 
Nelly  Eislingen   (comb) 
whelped  1898 

Lena   (Sparwasser)    (comb) 
whelped  ???   (early) 

(Phylax  v.  Eulau) 
Krone  v.  Park   (comb) 
whelped  ???   (early) 


Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath   (comb) 
Hektor  v.  Schwaben   (comb) 
(Pilot) 

(Wolf  v.  Balingen) 

Graf  Eberhard  v.  Hohen-Esp   (comb) 
Munko  v.  Boll   (comb) 
whelped  1907 

Pollux   (show) 
Kastor   (comb) 
Horand  v.  Grafrath   (comb) 
Hektor  v.  Schwaben   (comb) 
Heinz  v.  Starkenberg   (show) 
Roland  v.  Starkenberg  (comb) 
Hettel  Uckermark   (comb) 
whelped  1907 


(Franz  and  Werra) 
Mores  Plieningen 
whelped  ???   (early) 

Carex  Plieningen   (show) 

and  Fides  v.  Neckarursprung  (comb) 
Elsa  v.  Schwaben  (comb) 

whelped  ???    (early) 


When  the  year  of  whelping  is  considered  in  conjunction  with 
the  diagram,  one  salient  fact  is  evident.  While  certain  lines 
have  produced  champions  which  qualified  for  both  show  and 
work,  such  combination  occurred  only  in  the  early  history 
of  the  breed.  The  last  whelping  date  for  a  combined  producer 
is  1909.  Soon  after  the  breed  began  to  be  considered  seriously 
from  a  show  standpoint  there  came  a  parting  of  the  ways. 
One  branch  turned  to  the  show-ring  and  the  other  to  the  field 
of  work  and  utility. 

Two  facts  may  account  for  this  bifurcation.  In  the  first 
place,  it  undoubtedly  has  paid  the  breeder  far  more  to  pro- 
duce a  show  specimen  than  a  working  dog.  The  incentive  of 
show-ring  and  sale  value  stimulates  the  production  of  show 
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type  dogs  even  at  the  expense  of  working  ability.  In  the  second 
place,  the  ''standard"  of  conformation  necessary  to  win  in 
the  show-ring  has  changed  greatly,  in  the  eyes  of  the  judges 
if  not  in  actual  wording,  since  the  early  days  of  the  breed. 
Many  of  the  animals  rated  high  in  the  early  shows  would  fail 
to  qualify  as  "good"  today.  Judging  from  their  photographs, 
the  same  might  be  said  even  of  some  of  the  earlier  champions. 
(See  Plates  15  and  16.)  With  breeders  striving  not  only  to  hold 
to  a  desirable  conformation  but  to  meet  the  demands  of  a 
constantly  changing  standard  in  the  eyes  of  the  judges  it  has 
been  practically  impossible  for  a  working  animal,  regardless 
of  its  working  ability,  to  be  used  in  building  the  show  strains. 

The  net  result  of  our  studies  is  the  conclusion  that  the 
breeder  of  today  who  is  striving  to  produce  a  German  Shep- 
herd which  combines  championship  working  ability  with  a 
conformation  meeting  the  present-day  show-ring  ideal  is  at- 
tempting something  not  yet  achieved.  The  animals  in  the 
list  of  combination  breeders  either  were  not  up  to  the  present 
show-ring  demands  or  were  not  themselves  satisfactory  work- 
ing animals.  To  produce  the  perfect  type  it  would  have  been 
impossible  to  select  any  one  animal  or  any  existing  strain 
within  the  breed  because  the  combination  was  new  and  not 
exemplified  in  any  such  strain.  Our  only  recourse,  therefore, 
was  to  select,  select,  select. 

Three  principles  have  guided  this  selection.  We  have  aimed 
toward  the  conformation  generally  accepted  in  the  show-ring 
in  so  far  as  we  think  this  standard  does  not  conflict  with  work- 
ing ability.  By  training  and  placing  in  service  all  dogs  pro- 
duced we  have  obtained  information  as  to  their  relative  worth 
as  workers  and  on  this  basis  we  have  selected  with  the  aim  of 
improving  the  working  capacity  of  the  strain.  Finally,  we 
have  planned  all  matings  carefully  in  the  endeavor  to  eliminate 
undesirable  strains  and  individuals  so  that  these  should  not 
be  strengthened  through  line-or  inbreeding. 


CHAPTER  IV 

DEFINITION  OF  OUR  THEORETICALLY  IDEAL  DOG 

If  any  breeder  is  to  be  even  moderately  successful,  he  must 
have  a  reasonably  definite  idea  of  what  he  wishes  to  produce — 
and  why.  In  this  chapter  we  endeavor  to  outline  the  type  of 
dog  we  are  striving  to  produce.  (For  types  of  "old-fashioned," 
"our  theoretical  ideal"  and  "modern  show,"  see  Plates  15  and 
16.)  This  outline  will  be  a  logical  consideration  of  the  dog 
as  our  eye  would  travel  over  it  from  point  to  point.  In  a 
later  section,  we  shall  consider  the  German  Shepherd  as  a 
breed  and  weigh  the  breed  characteristics  against  those  of  the 
dog  we  are  trying  to  produce,  so  that  we  may  have  a  more 
accurate  idea  of  what  points  must  be  most  carefully  watched 
in  the  selection  of  breeders  and  the  analysis  of  young  stock. 

The  dog  we  hope  to  produce  is,  naturally,  a  working  dog 
and  the  structure  as  outlined  below  is  desired  because  we  think 
that  such  structure  will  aid  the  dog  in  its  work  and  enable 
it  to  continue  that  work  over  an  extended  period  of  time  with 
the  minimum  of  fatigue. 

In  the  fall  of  1924,  Fortunate  Fields  made  a  study  of  the 
conformation  considered  necessary  in  a  working  dog.  This 
theoretical  structure  differed  in  some  points  from  the  ideal 
of  the  German  Shepherd  dog  from  a  show  standpoint  as  that 
structure  was  described  in  the  "Standard"  of  the  parent  Ger- 
man club  and  the  various  breeders'  clubs  throughout  the 
world,  which  had  adopted  the  standard  of  the  parent  club. 
Regardless  of  these  differences,  this  theoretical  structure  was 
selected  as  an  ideal  toward  which  to  breed — with  the  provision 
that  such  changes  would  be  made  as  the  actual  experience  in 
the  field  of  utility  might  later  dictate. 

In  1926  this  theoretical  structure  was  outlined  in  an  article 
by  one  of  the  authors  in  the  Shepherd  Dog  Review  (Boston) . 
The  outline  was  amplified  in  a  series  of  articles  by  W.  H. 
Ebeling  appearing  in  the  same  journal  in  the  spring  of  1927. 
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These  were  based  upon  material  prepared  by  E.  S.  Humphrey. 
The  gist  of  the  theoretical  ideal  follows: 

Explanation  of  Symbols  —  "  *  "  signifies  "  adopted  because  thought 
necessary  to  the  working  dog."  "  f  "  signifies  "  adopted  not  because  necessary 
to  the  working  dog  but  desirable  for  economic  reasons  and  not  impairing  use- 
fulness.  Plate  references  will  show  desired  types  unless  faults  are  indicated. 

f  Ears — Erect,  of  good  size  and  well  placed  on  the  head,  neither 
too  high  and  close  together  nor  too  low  and  far  apart.  Theoretically, 
according  to  the  Rostock,  Germany  experiments  regarding  ability 
to  locate  sound,  a  slightly  low  placing  is  preferable  to  a  high 
placing.  (See  Plate  No.  23,  Diso,  medium;  Gerta,  low;  Plate  No. 
14,  Lucie,  very  low.) 

*  Expression — This  term  covers  the  general  expression  of  the 
dog  and  its  sex  character  as  indicated  by  the  head.  The  expression 
should  give  the  impression  that  the  dog  feels  capable  of  facing  the 
world  on  its  own  strength  and  initiative.  The  dog  should  be  willing 
to  meet  your  gaze,  though  it  cannot  be  considered  a  fault  if  the 
dog  resents  a  continued  stare.  The  general  impression  should  not 
be  of  too  stern  a  nature.  Eyes  should  not  be  shifty.  Sex  character 
should  be  clearly  masculine  or  clearly  feminine  according  to  the 
sex  of  the  animal.  (See  Plates  No.  17  for  masculine;  No.  33  and 
No.  38  for  feminine;  and  No.  23,  Gerta,  for  too  stern,) 

f  Eyes — Almond  shaped  and  of  such  a  color  as  to  appear  dark 
in  comparison  with  the  coat  color  of  the  dog.      (See  Plate  No.  7.) 

*  Upper  Jaw  —  Of  medium  length,  broad,  strong  and  well- 
muscled.      (See  Plate  No.  24.) 

*  Lower  Jaw — Of  medium  length,  proportionate  in  breadth  to 
the  upper  jaw,  but  broad  between  the  branches  to  allow  ample 
room  for  the  windpipe  which  should  hang  free  between  the 
branches.  The  two  jaws  must  be  proportionate  in  length,  strength 
and  musculature,  which  precludes  overshot  or  undershot  variations. 

(See  Plate  No.  24.)  Faults  of  jaw;  too  long  jaws  cause  a  tearing 
bite  and  fatigue  while  holding;  too  short  limit  the  size  of  the 
object  which  can  be  held. 

*  Teeth — Strong  and  white,  indicating  general  excellence  of  bone 
structure  and  of  past  health.  The  fore  teeth  should  meet  in  a 
scissors  bite,  i.  e.,  the  upper  teeth  passing  over  the  front  of  the 
lower.  Fangs  must  be  well  developed  and  strong.  The  fact  that 
there  are  missing  teeth,  while  undesirable  from  the  economic  stand- 
point of  show  or  sale,  is  not  to  be  counted  seriously  against  the 
dog,  unless  the  gaps  are  so  placed  as  to  interfere  with  utility  or 
mastication. 

*  Neck — Of  good  length,  clean  and  sufficiently  strong  to  indicate 
the  musculature  necessary  for  the  free  use  of  the  head  required  in 
the  constant  shifting  of  the  center  of  gravity  in  fast  work.    The 
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actual  fullness  of  neck  must  be  considered  in  relation  to  sex  and 
age  of  the  animal.  (See  Plates  No.  12,  Fliess,  long;  No.  13,  Ekke- 
hard,  heavy.) 

*  Forechest — Medium  broad  and  well  filled  out.  The  forward 
part  of  the  forechest  will  indicate  the  development  of  the  sternum 
and  thus  is  a  partial  index  to  chest  capacity.  (See  Plate  No.  17, 
Water.)  Breadth  of  forechest  will  vary  in  the  same  individual 
with  his  condition  of  flesh  and  musculature.  (See  Plate  No.  29.) 
Forechest  should  be  judged  with  the  dog  both  standing  and 
sitting.  Faults  of  forechest:  disproportionate  width  of  forechest 
results  in  a  "  rolling  "  gait  and  loss  of  motion.  Width  of  forechest 
and  general  depth  of  forechest  can  be  judged  with  the  dog  stand- 
ing but  the  forward  extension  of  forechest  can  be  judged  best  with 
the  dog  sitting. 

*  Withers — High,  long  and  well  developed,  indicating  firm 
musculature  and  muscle  attachment.  (See  Plates  No.  8  and  No. 
22,  Warna.) 

*  Scapula — Of  good  length  and  at  an  angle  of  approximately 
135°  with  the  back  line.  Musculature  of  the  scapula  must  be 
adequate  but  not  so  heavy  as  to  limit  the  freedom  of  movement 
required  in  work.  (See  Plate  No.  15,  Center,  and  Figure  2.) 

*  Scapula-Humerus — The  humerus  must  be  of  good  length 
and  should  form  an  angle  of  approximately  102°.  The  humerus 
must  be  long  enough  to  allow  the  front  legs  to  be  placed  well 
under  the  body  of  the  dog.      (See  Plate  No.  17,  Water.) 

*  Humerus-Radius-Ulna — The  angle  formed  by  these  bones 
must  be  such  as  to  allow  the  forelegs  to  stand  perpendicularly 
underneath  the  dog.  The  elbows  should  clear  the  body  of  the  dog 
but  be  firm  and  not  loose  when  the  dog  is  in  motion.  The  forelegs 
should  be  of  proportionate  size  and  length.  The  body  depth 
should  be  approximately  equal  to  the  distance  from  the  bottom  of 
chest  to  the  ground.      (See  Plate  No.  17,  Water  and  Noble.) 

*  Bone — While  it  is  impossible  to  get  a  true  indication  of  the 
bone  quality  in  a  living  animal,  we  may  take  the  structure  of  the 
front  leg  from  the  elbow  to  the  pastern  and  the  hind  leg  from  the 
gaskin  (knee)  to  the  hock  (heel)  as  indications.  The  legs  in  these 
places  should  be  strong  but  not  meaty.  Tendon  structure  should 
show  clearly  and  stand  out  well  from  the  bony  structure  of  the 
legs.  Bone  can  be  too  fine  but  it  is  believed  that  too  large  a  bone 
(generally  shown  to  have  a  large  "  marrow  "  and  coarse  structure 
in  post  mortem  examination)  is  to  be  more  severely  criticised 
than  finer  bone  of  better  quality. 

*  Pasterns — Of  medium  length,  strong  and  at  about  a  60° 
angle  with  the  ground.  Slight  variation  from  this  is  permissable 
but  much  variation  results  in  a  pastern  too  perpendicular  for 
springiness  or  too  sloping  for  strength.   Pasterns  should  be  judged 
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with  the  dog  standing  for  relative  length  and  angle,  and  with  the 
dog  in  movement  for  strength.  Feet  must  stand  squarely  under 
the  dog.  (See  Plate  No.  22,  paternal  granddam,  too  sloping;  and 
No.  13,  Kathi  too  steep.) 

*  Forefeet — The  forefeet  are  important  as  weight  carriers  be- 
cause the  fore  part  of  the  body  is  slightly  heavier  than  the  rear 
part.  They  should  be  of  medium  length  and  well  closed  as  this 
usually  indicates  strength.  Pads  should  be  thick  and  black.  The 
bottdms  should  not  have  pronounced  crevices  as  these  tend  to 
crack  open  in  bad  weather,  causing  lameness. 

*  Ribs — Neither  round  nor  as  flat  as  sometimes  seen  in  ultra- 
modern show  dogs.  They  should  be  well  sprung  and  leave  the 
backbone  at  a  sharp  angle  backward.  Ideal  ribs  allow  for  great 
chest  expansion  as  they  are  drawn  forward  by  the  muscular  action 
of  breathing. 

*  Chest  Depth — As  deep  as  is  possible  without  being  out  of 
proportion  to  the  rest  of  the  animal.  The  lower  line  of  the  chest 
should  be  at  least  at  the  elbows  and  preferably  slightly  below.  (See 
Plate  No.  22.) 

*  Back — Of  medium  length,  though  longer  backs  will  not  be 
considered  a  fault,  if  strong.  The  back  must  not  show  weakness, 
either  when  the  dog  is  standing  or  in  motion.  A  slight  roach  over 
the  loins  will  not  be  considered  a  fault  though  such  a  roach  will 
count  against  the  animal  from  the  standpoint  of  show  or  sale 
value.     (See  Plate  No.  17,  Water  with  roach;  Argus  without  roach.) 

*  Loin — The  loin  should  be  broad  and  heavily  muscled  to  add 
strength  to  the  lumbar  section  which  forms  the  bridge  between 
front  and  hind  quarters.  Such  strength  is  also  essential  to  trans- 
mission of  power  from  the  the  hind  to  the  fore  quarters. 

*  Croup — Length  of  croup  is  desirable,  theoretically,  as  indica- 
tive of  strong  musculature  and  ample  room  for  muscle  attachment. 
The  slope  of  croup  should  be  from  160°  to  150°  or  even  140°  in  a 
dog  in  hard  working  condition.  The  ideal  is  155°.  Condition  of  the 
dog  must  be  considered  in  judgment  of  croup  slope,  as  dogs  when 
old  or  debilitated  generally  have  a  more  level  croup  than  when  they 
were  in  a  stronger  muscular  condition.  (See  Plate  No.  15,  Center 
[slightly  steep]  and  Figure  3.) 

f  Tail — Set  low  so  as  to  give  the  dog  a  flowing  line  when  seen 
in  profile.  The  tail  should  be  full,  of  good  length  (reaching  at 
least  to  the  hocks  if  carried  along  the  hind  leg),  and  free  from 
crooks,  or  curls.     (See  Plate  No.  17,  Falko.) 

*  Flank — As  an  indication  of  intestinal  capacity  the  flank 
should  be  deep  and  full.  Lack  of  depth  of  flank  will  be  considered 
a  grave  fault.  In  judging  depth  of  flank  the  type  of  food  must  be 
considered   as   soft   or   sloppy   foods   will   cause   distension   which 
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5"  T™£  blind  masters  learning  to  see  through  canine  eyes.  In  pairing  the  blind 
guides  with  the  men  who  are  to  learn  to  use  them  the  temperaments  of  both  must 
be  considered. 
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might  be  misjudged  as  depth.      (See  Plate  No.  16,  Center  and 
Lower.) 

*  Pelvis-Femur — The  length  and  angle  of  the  pelvis  has  been 
considered  under  croup.  The  femur  or  upper  thigh  should  be  of 
such  length  as  to  throw  the  knee  or  gaskin  well  under  the  dog.  The 
muscling  should  be  full,  wide  and  strong.  (See  Plate  No.  15, 
Center.) 

*  Femur-Fibula  (Gaskin) — Strong  and  prominent.  It  should 
stand  squarely  under  the  dog  at  rest  and  when  the  animal  is  in 
motion  it  should  move  in  a  generally  straight  line  with  little  if 
any  deviation,  either  in  or  out.  The  fibula  should  be  of  such  length 
that  the  hock  rests  under  the  point  of  the  buttocks  or  slightly 
behind  this  point.  In  general,  with  the  dog  standing  naturally,  a 
line  dropped  from  the  point  of  the  buttocks  should  cut  the  fibula 
just  in  front  of  the  hock  joint  and  continue  down  slightly  in  front 
of  the  hind  leg.  A  variation  of  not  more  than  an  inch  between  this 
dropped  line  and  the  front  of  the  hind  leg  may  not  indicate  weak- 
ness. The  extreme  length  of  the  fibula  sometimes  seen  in  modern 
show  dogs  places  the  hocks  and  hind  feet  of  the  dog  inches  behind 
the  dropped  line.  This  is  considered  a  serious  fault.  (See  Plates 
No.  15  and  No.  16. 

*  Hock — Large  and  strong,  for  it  must  transmit  the  power  from 
the  hind  foot  to  the  body.  Hocks  should  be  firmly  and  squarely 
set  under  the  dog  with  little  if  any  deviation  either  in  or  out. 

*  Hind  Feet — Must  withstand  the  push  which  throws  the  dog 
forward  and  so  must  be  strong.  They  may  be  slightly  shorter  than 
the  front  feet  which  are  weight  carriers.  They  should  be  closed 
and  firm.  Pads  should  be  thick,  black,  and  strong  enough  to  stand 
the  wear  incident  to  hard  and  continuous  work. 

*  Power  Line — The  power  given  from  the  hind  foot  at  the 
ground  must  be  transmitted  upward  through  the  hock  and  hind 
leg  to  the  pelvis  and  then  forward  from  the  pelvis  through  the  loin 
and  back  to  the  withers.  As  a  result,  this  whole  line  of  power  must 
be  of  proportionate  strength  and  development,  as  the  chain  is  no 
stronger  than  its  weakest  link.    (See  Plate  No.  17.) 

f  Gait — Should  approach  as  nearly  as  possible  the  gait  desired 
in  the  show-ring  if  working  ability  does  not  suffer  thereby.  The 
show  gait  is  a  fast,  floating  trot.  This  is  desirable  only  if  accom- 
panied by  qualities  of  endurance  at  this  and  other  gaits.  Actual 
work  requires  a  walk,  a  slow  trot  or  pace  and  a  fast  run.  In  no 
work  that  we  contemplate  is  a  fast  trot  a  requirement.  From  a 
sales  standpoint,  the  dog  must  have  show  gait,  but  from  a  work 
standpoint  we  are  not  sure  that  this  is  a  necessity.  We  do  not 
know  whether  a  relationship  exists  between  excellence  in  show 
gait  and  endurance.  Possibly  they  are  negatively  correlated, 
though  we  doubt  it.    The  reach  of  the  forefeet  should  be  great 
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enough  to  yield  speed  and  take  up  the  full  strength  of  the  hind 
push.  The  push  from  the  hind  feet  should  be  powerful,  smooth, 
and  free  from  all  jerk.  The  transmission  of  this  from  the  rear  for- 
ward should  be  smooth  and  regular  with  no  lost  side  motion.  (See 
Plate  No.  18.) 

f  Color — This  is  wholly  an  economic  factor  of  sale  and  show 
so  far  as  we  now  know,  with  no  definite  fault  or  deterioration 
correlated  with  any  color  or  color  combination. 

*  Size — Medium.  A  very  large  dog  carries  too  much  body  weight 
to  have  endurance.  Too  small  a  dog  lacks  the  impressiveness 
necessary  in  a  working  dog  (especially  in  police  service)  and  may 
lack  sufficient  strength  and  weight  for  work.  We  prefer  males  to 
be  from  24-25%  inches  and  females  from  21%  to  24  inches  at  the 
lower  end  of  the  withers,  hair  pressed  down.  Measurement  is 
made  with  a  vertical  stick,  not  with  a  tape  bent  to  follow  the  body. 
In  measuring,  height  of  withers  is  not  penalized. 

*  Proportion — The  dog  should  be  slightly  longer  than  high,  i.  e., 
the  body  length  from  point  of  shoulder  to  tip  of  buttocks  should 
be  slightly  greater  than  from  top  of  withers  to  the  ground.  The 
preferred  height  to  length  ratio  is  between  9  :  10  and  8.8  :  10. 
The  body  should  be  divisible  into  three  approximately  equal  parts 
by  a  line  dropped  from  the  tip  of  the  scapula  and  a  second  line 
from  the  points  of  the  hips.  The  depth  of  the  body  from  top  of 
withers  to  bottom  of  chest  at  elbows  should  be  approximately  the 
same  as  the  distance  from  the  elbows  to  the  ground.  The  whole 
structure  of  the  dog  must  convey  the  impression  of  balance.  (See 
Plate  No.  15,  Center.) 

*  Coat — The  coat  of  the  Shepherd  dog,  at  all  seasons  of  the 
year,  consists  of  outer  hair  spoken  of  as  the  guard  hair  and  an 
inner  coat  of  short,  soft  hair  of  a  wooly  texture  spoken  of  as  the 
inner  or  under  coat.  Through  such  a  double  coat,  the  actual 
skin  of  the  animal  is  protected  not  only  from  variations  in  tempera- 
ture but  also  from  rain  and  snow.  The  coat  (both  outer  and  inner) 
should  be  ample  and  of  medium  texture  affording  protection 
against  all  weathers.  The  actual  length  of  coat  will  be  greater  in 
winter  than  in  summer  and  longer  in  the  dog  which  sleeps  out  than 
with  the  one  which  sleeps  inside  the  house;  but  length  of  coat 
should  be  proportionate  to  the  season  and  living  conditions  of  the 
animal.   The  skin  should  be  healthy. 

Balance  of  Structure. 

The  above  standard  is  an  ideal  never  wholly  achieved  in  the 
living  animal.  As  an  animal  always  has  some  fault,  it  follows 
that  when  considering  actual  structure,  each  point  must  be 
weighed    against    compensating    points.     It    cannot    be    said 
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arbitrarily  that  any  one  point  of  structure  must  be  definitely 
so  and  so,  for  it  is  quite  possible  that  a  fault  in  some  one  point 
could  be  so  compensated  for  in  some  other  point  that  the  sum 
total  would  be  satisfactory,  though  not  perfect  or  desirable 
in  a  breeding  animal. 

Animals  with  such  compensations  while  not  used  as  breeders 
might  make  satisfactory  workers.  As  an  example,  bitch  No. 
94,  has  feet  which  are  anything  but  desirable  judging  by  the 
points  as  scored  separately.  Actually,  this  bitch  is  a  liaison 
dog  with  the  Swiss  army  and  has  frequently  run  almost  con- 
tinually for  twenty-four  hours  at  a  stretch  over  all  kinds  of 
ground.  At  the  end  of  a  run,  her  feet  were  apparently  in  as 
good  condition  as  those  of  dogs  whose  feet  are  marked  much 
higher  in  relation  to  our  theoretical  ideal.  This  argues  not  for 
less  good  feet  but  for  the  need  of  a  better  understanding  and 
judgment  of  feet  on  our  part. 

Balance  is  perhaps  the  most  important  point  to  be  con- 
sidered in  evaluating  an  animal.  This  balance  must  be  ever 
obvious  to  the  eye  of  the  breeder.  Its  presence  or  lack  is  often 
more  important  in  determining  whether  a  dog  shall  be  used 
for  breeding  than  a  point  by  point  consideration  of  structure. 

The  ideal  dog  which  we  are  trying  to  produce  is  one  which 
will  work  long  and  well.  The  ultimate  criterion  which  we  must 
use  in  checking  our  theories  and  results  is  that  of  good  work. 
Quite  apt  is  a  favorite  story  of  Prof.  S.  H.  Chubb  of  the 
American  Museum  of  Natural  History.  In  discussing  this  very 
problem  of  ideal  structure,  he  said : 

After  all  it  seems  to  me  that  there  is  a  good  deal  of  truth  in  the 
theory  advanced  by  the  old  colored  man  who  used  to  work  for 
James  R.  Keene.  The  old  man  was  listening  with  quiet  interest 
to  an  animated  discussion  among  a  number  of  his  superiors  as  to 
the  structural  traits  which  make  a  good  race  horse,  but  shook  his 
head  doubtfully  on  all  points.  Mr.  Keene  remarked,  '  Well,  Tom, 
what  do  you  say  makes  a  good  horse?  '  '  Speed,  Mr.  Keene,  speed 
makes  de  good  hoss.'  '  Oh,  certainly,  speed,'  replied  Mr.  Keene, 
'  but  what  else,  Tom? '  *  Mo'  speed,  Mr.  Keene,  mo'  speed  makes 
de  good  hoss.' 

In  our  work  it  is  teachability  and  endurance,  and  more 
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teachability  and  Trior e  endurance  which  is  sought.  The  final 
decision  as  to  whether  or  not  an  animal  shall  be  used  as  a 
breeder  depends  ultimately  upon  its  working  capacity. 

In  addition  to  the  structural  conformation  of  the  dog  as 
outlined  above,  there  are  certain  less  tangible  requirements. 

Almost  from  birth  certain  dogs  are  far  more  active  than 
others.  This  desire  to  be  doing  something  during  puppy  days 
must,  however,  be  coupled  with  a  willingness  to  do  that 
which  the  master  desires  in  the  later  days  of  education  and 
actual  work.  Desire  and  willingness  are  hard  to  define,  easy 
to  recognize,  and  essential  to  the  working  dog.  In  later  sec- 
tions we  shall  see  that  the  wonderfully  good  body  structure 
of  foundation  bitch  M  was  gradually  dropped  from  the  breed- 
ing program  because  of  unwillingness — play,  yes,  but  work, 
no!  Certain  other  lines  may  be  eliminated  because  of  stub- 
bornness or  lack  of  energy,  while  some,  such  as  that  origi- 
nating in  foundation  sire  E,  will  increase  in  use  as  a  direct 
result  of  keenness  and  eagerness  to  do  the  will  of  the  master. 

In  a  later  section  we  speak  often  of  body  and  ear  sensitivity. 
The  value  of  certain  degrees  of  such  sensitivity  in  the  actual 
education  of  the  dog  will  have  to  wait  for  a  later  volume 
dealing  with  the  methods  of  instruction  of  dogs,  but  it  can 
be  said  here  that  a  certain  degree  of  body  and  ear  sensitiveness 
is  essential  in  a  working  dog.  On  the  other  hand  too  great 
a  sensitivity  renders  the  dog  unsuitable  for  actual  service. 
The  ideal  dog  must  have  such  a  lack  of  sensitiveness  that  it 
is  fearless,  yet  sufficient  sensitiveness  to  make  it  a  dog  easily 
taught. 

Added  to  the  above  are  other  temperament  characteristics 
such  as  self-confidence,  distrust  of  strangers,  the  desire  to  hunt, 
and  the  opposites  of  these  traits.  These  characteristics  are 
needed  in  more  or  less  degree  and  in  various  combinations  for 
different  types  of  work  as  shown  in  Chapter  XIII. 

The  above  description  of  our  ideal  is  further  amplified  and 
possible  changes  are  mentioned  in  Chapter  VI. 


CHAPTER  V 
HOW  THE  RECORDS  ARE  KEPT 

From  the  very  start  of  the  Fortunate  Fields  project,  detailed 
records  have  been  kept.  In  discussing  the  methods  of  keeping 
them,  it  is  necessary  to  choose,  arbitrarily,  a  point  of  departure. 
The  work  of  the  project  follows  a  natural  cycle.  From  the 
breeding  stock,  animals  are  selected  and  bred,  the  litter  is  born, 
the  young  animals  are  raised,  trained  and  certain  of  them 
selected  and  retained  for  breeders.  The  others  enter  their 
respective  fields  of  service;  again  chosen  breeders  are  mated 
with  animals  suitable  in  structure  and  character  and  thus  the 
cycle  continues.  In  this  discussion  we  shall  begin  with  the 
mating  of  two  individuals. 

Once  weaned,  the  puppies  are  placed  in  pairs  on  farms.  All 
matings  are  planned  in  advance.  Notification  is  given  by  the 
farmer  when  a  bitch  is  in  season  and  she  is  taken  to  Fortunate 
Fields  where  she  is  tested  with  a  young  male  every  day. 
On  the  proper  date  for  service  she  is  taken  to  the  pre-selected 
sire.  All  stud  dogs  are  working  in  police,  army  or  customs 
service  and  may  not  leave  their  posts.  After  she  has  been 
bred  the  bitch  goes  back  to  her  boarding  farm  and  remains 
there  until  she  is  taken  to  Fortunate  Fields  two  weeks  before 
she  whelps. 

At  the  time  a  mating  is  made  a  pedigree  for  the  anticipated 
litter  is  drawn  up  and  at  the  top  is  entered  the  date  or  dates 
of  service.  A  bitch  is  usually  bred  twice,  two  days  intervening 
between  services.  The  exact  time  of  breeding  depends  on  the 
individual  bitch.  For  example,  No.  16  must  be  bred  on  the 
24th  and  26th  days  after  bleeding  starts  if  she  is  to  conceive. 
Her  daughter,  No.  226,  is  always  bred  on  the  7th  and  9th 
days  as  she  may  not  accept  service  after  that.  The  names 
of  the  sire  and  the  dam  and  the  expected  date  of  whelping 
(62  days  from  the  first  date  of  service)  are  mounted  with 
movable  letters  in  metal  strips  on  the  office  wall.  Entry  of 
the  service  is  also  made  in  the  general  diary  kept  by  the 
caretaker. 
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The  breeding  and  growing  animals  are  scattered  over  a  wide 
area.  At  times  there  may  be  a  reason  such  as  the  appearance 
of  an  infectious  disease  in  some  part,  of  this  area  why  it  is  un- 
wise to  move  the  pregnant  bitch,  and  litters  have  sometimes 
been  lost.  In  the  last  mating  of  No.  6  the  entire  litter  was  lost  in 
this  way.  Another  bitch,  the  mother  of  G3  litter  was  working 
in  Germany  and  was  shipped  so  late  that  she  whelped  on  the 
train  and  arrived  with  but  one  living  puppy.  Usually,  how- 
ever, the  litters  are  whelped  at  Fortunate  Fields  and  the  care- 
taker reports  to  the  office  the  date,  the  number  of  males  and 
females  in  the  litter,  the  number  born  dead,  etc.  With  this 
information  records  are  made  as  follows: 

Litter  letter.  Each  litter,  in  chronological  and  alphabetical 
order,  is  given  a  letter.  Each  animal  in  the  litter  is  given  a 
name  beginning  with  that  letter.  Such  naming  helps  to  place 
the  age  and  relationship  of  animals  so  that  they  may  more 
easily  be  kept  in  mind.  The  names  of  the  animals  of  litters 
Al  to  Zl  were,  in  general,  English  and  American.  Animals 
from  A2  to  Z2  were  given  French  names;  those  from  A3  to  Z3, 
Italian.  In  the  fourth  alphabet  Greek  names  are  being  given. 
German  names  have  not  been  used  as  we  do  not  wish  to  con- 
fuse our  animals  with  those  of  German  breeding  which  occur 
in  their  pedigrees. 

Pedigree  sheet.  This  includes  the  pedigree  and  the  service 
date.  To  it  is  added  the  whelping  date,  the  litter  letter,  a 
record  of  the  total  number  of  each  sex  born,  the  still  births, 
the  whites  or  brindles  and  the  names  of  the  animals  which 
appear  more  than  once  in  the  pedigree.  The  sheet  is  then  filed 
in  a  binder  with  others  of  the  same  alphabet. 

Full  chart.  This  is  a  large  wall  chart  with  light  horizontal 
lines  dividing  it  by  years.  It  is  a  charted  pedigree  of  all  mat- 
ings,  starting  at  the  top  with  the  foundation  animals.  The 
sequence  of  male  descent  is  carried  with  a  solid  line,  that  of 
female  descent  with  a  broken  line.  The  names  of  all  animals 
in  each  litter  are  given  with  sex  symbols  and  abbreviations  to 
indicate  training,  ultimate  fate  (if  dead,  cause  of  death;  if 
alive,  type  of  service,  etc.) .  Colored  underlines  indicate  type 
of  temperament,  conformation  and  fertility. 
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Linebreeding  record.  This  is  kept  in  loose-leaf  form.  There 
is  a  page  for  each  animal  which  has  been  linebred  to,  however 
weakly,  in  any  Fortunate  Fields  litter.  On  each  page  are 
entered  the  litters  linebred  to  that  individual.  There  is  also 
given  the  inbreeding  coefficient  (see  below)  for  each  litter,  a 
figure  which  indicates  the  strength  of  the  linebreeding.  This 
record  is  for  future  reference.  It  will  be  used  when  sufficient 
data  have  been  secured  to  permit  a  search  for  possible  correla- 
tions between  litters  linebred  to  a  common  ancestor. 

Litter  data.  Each  litter  is  recorded  in  a  large  bound  volume 
having  spaces  for  all  final  data  concerning  its  members.  At  the 
time  of  whelping  the  following  information  is  recorded:  The 
litter  letter,  the  sire,  the  dam  and  the  inbreeding  coefficient 
for  the  litter;  the  name,  sex  and  number  of  each  individual 
and  the  reasons  for  which  the  mating  was  made.  The  males 
receive  odd  numbers  and  the  females,  even.  At  any  time  the 
proportion  of  males  and  females  can  be  figured  by  adding 
one  to  the  last  male's  number  and  dividing  by  two,  and  by 
dividing  the  last  female  number  by  two  (yielding  the  total 
of  females  whelped) .  Data  regarding  training,  work,  success, 
health,  death,  development,  body  sensitivity,  ear  sensitivity, 
intelligence,  willingness,  energy,  aggressiveness  and  olfactory 
acuity  are  added  as  the  animals  develop  from  birth  to  18 
months.  Registration  numbers  are  filled  in  when  the  animals 
are  registered.  Color  is  not  recorded  until  that  time  since 
coloring  changes  greatly  during  the  first  year.  All  other  data 
are  filled  in  from  the  final  rating  sheet  of  each  animal  (rating 
sheets  will  be  discussed  below) .  The  final  rating  sheet  is 
usually  based  upon  a  study  of  the  dog  at  18  months  of  age. 
In  the  case  of  animals  which  die  or  are  absent  at  that  age  it 
represents  the  last  three-month  inspection  made. 

Inbreeding  coefficient.  For  this  we  are  using  Wright's  for- 
mula since  it  is  the  simplest  one  known  to  us,  which  considers 
not  only  the  actual  inbreeding  of  the  litter,  but  also  the  in- 
breeding in  the  animal  in-or  linebred  to.    The  formula  is 

Fo  —  Sum  of  (%)  n  +  n'  +  l  (i  +  Fa) 


54  WORKING  DOGS 

The  application  of  this  formula,  as  outlined  by  Babcock  and 
Clausen,  "  is  based  upon  the  occurrence  of  common  ancestors 
in  the  pedigree  of  both  sire  and  dam  in  inbred  animals.  In 
the  case  of  any  such  common  ancestor  A,  the  number  of  gen- 
erations from  sire  n  and  dam  n  are  added  together  and  in- 
creased by  1,  and  this  value  is  used  as  exponent  of  %.  If  the 
common  ancestor  A  is  himself  inbred,  his  coefficient  of  inbreed- 
ing Fa  is  determined  by  the  same  method  and  substituted  in 
the  above  equation.  The  summation  of  values  thus  obtained 
for  all  common  ancestors  gives  the  required  coefficient.  Obvi- 
ously if  the  common  ancestors  are  not  inbred,  the  coefficient 
reduces  to  Sum  of  (%)n  +  n'+ l.  .  .  .  The  coefficient  of 
inbreeding  computed  according  to  Wright's  method  measures 
on  a  scale  of  0  to  1  the  degree  to  which  the  heterozygosis  pres- 
ent in  the  original  stock  has  been  eliminated  on  the  average 
by  the  system  of  matings  practiced.  Obviously  there  is  no 
means  of  judging  accurately  the  degree  of  heterozygosis  in  the 
original  stock;  but  under  a  system  of  random  matings  with 
allelomorphs  A  and  a  in  general  in  equal  proportions,  there  is 
50  per  cent  of  heterozygosis,  which  is  a  maximum  value. 
Assuming  this  value,  the  coefficients  may  be  translated  into 
terms  of  percentage  of  homozygosis  by  use  of  the  following 
equation:  horn.  =  50  (1  +  Fo) ."  * 

The  subjects  of  score,  temperament  score,  conformation 
score,  coefficients  of  variation  and  expectation  will  be  taken  up 
in  the  next  section. 

Litter  representation.  This  record  is  entered  in  the  final 
column  after  each  individual.  It  shows  all  first  generation 
progeny  from  members  of  the  litter  so  that  the  combined 
results  of  the  use  of  the  litter  for  breeding  purposes  can  easily 
be  determined. 

Progeny  test.  This  record  cannot  be  completed  until  the 
progeny  is  mature,  but  the  litter  is  entered  on  the  progeny  test 
record  of  each  parent  at  the  time  it  is  whelped.    These  records 

*  Genetics  In  Relation  To  Agriculture;  Babcock  and  Clausen;  McGraw-Hill 
N.  Y.,  2nd  ed.,  1927. 


HOW  THE  RECORDS  ARE  KEPT 


55 


ultimately  contain  the  following  information  regarding  each 
litter  produced  by  the  parent:  mate,  litter  letter,  males  and 
females  produced,  coefficient  of  expectation,  mean  score,  score 
of  the  best  individual,  score  of  the  poorest  individual,  coeffi- 
cients of  variation  and  inbreeding  and  the  mean  score  for 
each  point  recorded  for  individuals. 


12.    Early  types  of  German  Shepherds : 

Upper  left:  — Horand  v.   Grafrath,  SZ#1,  whelped   1/1/1895. 

This  dog  might  be  called  the  father  of  the  modern  Shepherd. 
Upper  right :  — Grethe  v.   d.  Hiirde,   SZ#115,  whelped   2/14/1896. 

Bred  from  working  dogs. 
Lower  left :  —  Audifax  v.   Grafrath,   SZ#368,  whelped   10/29/1901. 

Bred  from  working  dogs. 
Lower  right :— Fliess  v.  Jerxheim,  SZ#14525,  whelped  Feb.  1909. 

Bred  from  working  dogs. 

Young  stock  for  training.  This  is  simply  a  check  list  of 
young  stock  with  whelping  dates  so  that  we  can  know  at  all 
times  what  animals  are  available  for  training.  In  the  last 
column  of  the  card,  the  date  of  death,  sale  or  departure  as  a 
trained  worker  is  finally  entered. 

Boarding  location.  All  puppies  go  to  boarding  farms  at 
eight  or  ten  weeks  of  age  and  remain  there  until  brought  in  for 
training.    This  chart  is  arranged  geographically  with  a  marker, 
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giving  the  name  and  whelping  date  of  each  animal,  males  in 
black,  females  in  red.  These  markers  can  be  moved  from  place 
to  place  as  an  animal  is  moved  from  one  boarding  farm  to 
another.  Thus  we  can  always  tell  at  a  glance  the  location  of 
any  animal  owned  by  the  project. 

Progress  record.  All  growing  dogs  are  inspected  and  rated 
at  the  ages  of  4,  6,  9,  12,  15  and  18  months.  There  is  a  tickler, 
provided  with  spaces  for  notations  regarding  health,  etc.,  to 
remind  us  of  inspection  dates. 

The  essential  part  of  the  progress  record  consists  of  the 
rating  sheets.  At  the  time  of  each  inspection  a  dog  is  rated 
on  all  points  of  development,  conformation  and  temperament. 
Thus  the  complete  record  for  one  animal  finally  consists  of 
six  filled-in  sheets.  The  progress  record,  then,  gives  an  outline 
of  the  development  of  the  dog,  in  structure  and  in  tempera- 
ment, from  puppyhood  to  maturity.  This  record  is  not  repro- 
duced herein  since  we  have  made  no  special  study  of  it,  as  yet. 

Record  of  trend.  This  consists  of  the  data  given  on  the  litter 
records  so  that  the  trend  can  be  studied  either  in  chronological 
order  or  according  to  parent  type. 

Strain  index.  As  will  be  noted  in  a  later  section,  the  animals 
used  in  the  project  fall  into  six  family  strains  or  groups.  In 
the  ordinary  five-generation  pedigree,  16  animals  are  shown 
in  the  fourth  parental  generation.  By  classifying  each  of  the 
16  ancestors  it  is  possible  to  designate  the  number  of  lines  in 
each  pedigree  tracing  to  each  of  the  six  families.  This  record 
consists  of  a  series  of  cards  for  each  family  strain  plus  a  general 
index  card  with  the  chronological  listing  of  the  litters.  The 
major  strain  representation  of  any  litter  as  well  as  the  minor 
strains  which  would  lend  themselves  to  linebreeding  or 
inbreeding    can  thus  be  seen  at  a  glance. 

From  time  to  time  other  records  were  kept  but  were 
discontinued  when  they  had  outlived  their  usefulness.  Among 
these  were  alternating  sex  records,  parent-age  records,  and  a 
record  of  animals  derived  from  v.  Blasienberg  stock  (since 
this  blood  was  used  extensively  and  therefore  required  close 
watching) . 


CHAPTER  VI 
HOW  BREEDERS  ARE  SELECTED 

From  the  day  of  the  first  mating  made  at  Fortunate  Fields 
it  was  realized  that  not  only  must  we  hold  to  some  ideal,  such 
as  that  outlined  in  Chapter  IV,  but  that  we  must  also  develop 
a  method  of  selecting  breeders  and  evaluating  our  young  stock. 
As  the  project  has  grown  the  animals  available  for  breeding 
have  become  scattered  over  a  wide  area  either  as  workers  or 
boarders.  Since  prospective  mates  are  sometimes  separated 
from  each  other  by  a  distance  of  40  to  50  miles  it  is  often 
impossible  to  see  the  two  animals  simultaneously  (for  com- 
parison) until  the  moment  when  they  are  brought  together 
for  actual  mating.  Without  some  definite  method  of  evaluation 
and  selection  and  without  some  way  of  measuring  the  results 
of  the  matings,  we  could  judge  the  work  only  through  obser- 
vation of  a  few  well  known  animals,  never  knowing  whether 
our  efforts  as  a  whole  were  approaching  or  receding  from  the 
ideal. 

Therefore,  two  form  sheets  were  prepared.  On  one  were 
recorded  actual  measurements  of  all  matured  dogs.  After  a 
two  years'  trial  the  attempt  to  measure  important  bones^ 
angles,  etc.,  was  dropped.  With  the  living  and  often  untrained 
animal,  it  seemed  practically  impossible  to  get  accurate 
measurements,  since  a  slight  movement  alters  several  angles 
throughout  the  body.  A  possible  solution,  for  which  we  have 
not  yet  the  facilities,  would  be  to  take  X-ray  photographs  of 
the  mature  dogs.  The  desired  measurements  could  be  taken 
directly  from  the  plates. 

The  second  sheet  is  still  in  use.  It  has  been  referred  to  in 
Chapters  IV  and  V  as  the  rating  sheet  and  it  bears  an  outline 
of  a  dog  which  approaches  our  ideal.  Beginning  with  the  first 
litter,  each  dog  has  been  inspected  and  rated  (using  one  of 
these  sheets)  at  the  ages  of  4,  6,  9,  12,  15,  and  18  months. 
Naturally,  there  have  been  a  few  omissions  due  to  storms  and 
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sickness.  After  a  dog's  name,  litter,  and  age  had  been  recorded, 
it  was  rated  for  each  of  the  points  listed  on  the  rating  sheet. 
In  most  cases  it  was  scored  "  E  "  (excellent) ,  "  VG  "  (very 
good) ,  "  G  "  (good) ,  "  F  "  (fair) ,  or  "  O  "  (failure) .  If  the 
trait  was  undeterminable  at  the  time  of  inspection  it  was 
marked  "  X."  For  statistical  treatment,  these  ratings  have 
been  translated  into  figures  as  follows :  E  =  1,  VG  =  2,  G  =  3, 
F  =  4,  O  •=  5.  In  each  case  a  dog  was  compared  trait  by  trait, 
not  with  another  dog,  but  with  our  theoretical  ideal.  The 
records  were  bound  in  loose-leaf  binders,  those  for  each  litter 
forming  a  single  volume.  An  analysis  of  the  ratings  made  at 
three  month  intervals  during  the  maturation  of  each  animal 
might  prove  interesting,  but  we  have  not  yet  found  time  to 
make  such  a  detailed  study. 

The  complete  records  including  all  ratings,  write-ups  and 
work  sheets  from  which  the  conclusions  stated  in  this  volume 
have  been  drawn  are  on  file  in  the  office  of  Fortunate  Fields 
at  Morristown,  N.  J.  These  records  are  available  for  study, 
verification  or  any  further  use  should  they  be  desired. 

The  ratings  on  all  points  of  structure  are  based  upon  eye 
judgment  only.  It  is  obvious  that  data  of  this  type  can  not 
be  strictly  accurate.  Since  it  was  necessary  to  depend  upon 
a  less  exact  and  quantitative  method  than  we  would  prefer, 
precautions  were  taken  with  a  view  to  reducing  inaccuracies 
to  the  minimum.  All  ratings  were  made  by  E.  S.  Humphrey 
except  for  a  few  made  by  Mrs.  Eustis  during  Mr.  Humphrey's 
short  absence  from  Switzerland.  The  latter  were  verified  by 
Mr.  Humphrey  later.  The  standard  by  which  each  dog  was 
judged  was  the  unchanging  theoretical  ideal.  The  discussion 
in  Chapter  IV  has  indicated  that  the  nature  of  the  desired 
structural  traits  was  rather  exactly  defined.  Furthermore, 
prior  to  the  preparation  of  this  report  (a  task  which  started 
in  October,  1931) ,  these  data  were  never  analyzed  in  detail. 
Thus  Mr.  Humphrey  rated  the  dogs  without  the  prejudice 
that  he  might  otherwise  have  had. 

But  despite  all  precautions,  the  judgment  method  is  inexact, 
and  in  evaluating  our  results,  this  fact  must  be  considered. 
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If  the  inaccuracies  are  distributed,  not  by  chance,  but  accord- 
ing to  one  system  or  another,  it  is  obvious  that  the  data  are 
seriously  distorted.  If,  for  example,  the  judge  were  prejudiced 
for  or  against  a  certain  sire  and  his  feeling  were  reflected  in  his 
judgments  the  value  of  the  results  would  be  seriously  impaired. 
So  far  as  we  can  tell,  no  distortion  of  this  sort  is  reflected  in 
the  data.  Supposing,  then,  that  the  inaccuracies  are  distrib- 
uted by  chance,  what  is  their  effect  upon  the  results?  It  is 
most  probable  that  they  would  reduce,  and  perhaps  obscure, 
trends  and  correlations  which  actually  exist.  It  is  unlikely 
that  chance  inaccuracies  would  create  spurious  correlations 
or  trends. 

For  example,  in  fact,  good  chest  development  may  be  asso- 
ciated closely  with  the  capacity  to  resist  disease.  Our  data 
show  a  positive,  but  not  a  very  close  correlation.  Occasionally 
a  dog  may  have  been  scored  only  average  in  chest  depth  and 
forechest  when  it  was  in  reality  superior,  and  vice  versa.  Some- 
times a  dog  may  have  had  constant  good  health  through  the 
happy  accident  of  avoiding  contact  with  any  malignant  organ- 
ism rather  than  through  ability  to  resist  its  attack.  Occasion- 
ally a  dog  may  have  died  through  accident  just  before  it  would 
otherwise  have  become  infected  and  succumbed  to  disease. 
These  and  similar  uncontrollable  factors  would  tend  to  reduce 
and  nullify  relationships  which  actually  exist,  but  it  is  less 
likely  that  spurious  relationships  Would  be  produced  by  them. 

From  the  beginning,  these  rating  sheets  were  referred  to  in 
progeny  studies  and  in  planning  matings.  In  1928  it  was 
decided  that  means  should  be  devised  for  expressing  in  a  single 
figure  the  worth  of  an  animal.  This  would  enable  us  to  follow 
the  trend  of  the  breeding  as  a  whole,  as  well  as  the  trend  of 
any  one  of  the  separate  points.  So  far  as  we  could  learn,  no 
system  had  been  developed  which  would  help  us.  We  will 
briefly  describe  the  steps  by  which  we  arrived  at  our  evalua- 
tion of  the  several  points.  The  figure  which  expresses  the 
worth  of  an  animal  is  called  "  Score."  It  can  be  subdivided 
into  Conformation  Score  and  Temperament  Score. 

In  properly  weighting  each  of  the  35  major  traits  scored  on  a 
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rating  sheet,  two  things  were  considered:  1)  Their  relative 
importance  in  our  theoretically  ideal  working  dog;  and  2)  the 
known  virtues  and  faults  of  the  German  Shepherd  as  a  breed. 
The  first  step  was  the  listing  of  the  35  traits  in  the  order  of  their 
theoretical  importance  to  a  working  dog.  Then  the  traits 
were  listed  in  the  order  of  the  difficulty  with  which  they  could 
be  obtained  in  the  breed.  By  combining  these  two  lists  we 
obtained  a  single  list  in  which  the  most  desirable  and  most 
difficult-to-obtain  traits  were  at  the  top.  Traits  ranking  low 
were  either  comparatively  unimportant  to  us,  or  were  present 
in  the  breed  to  a  satisfactory  degree  already.  The  combined 
list  is  as  follows  (numbers  in  parentheses  refer  to  position  on 
the  line  drawing  of  the  rating  sheet,  reproduced  in  Chapter  IV) . 

Temperament  (31) .  This  was  given  first  place  because  a  dog 
is  worthless  to  us  without  good  working  temperament  and 
because  of  the  extreme  variation  in  temperament  within  the 
breed.  In  point  of  fact,  only  about  40%  of  the  German  Shep- 
herds in  Germany  in  1928  were  sufficiently  "  sure  "  and  teach- 
able to  have  made  successful  working  dogs.  This  statement  is 
based  upon  the  word  of  leading  German  breeders  and  of  buyers 
for  German  training  schools  as  well  as  upon  our  own  observa- 
tion. Since  the  beginning  of  the  work  this  heading  has  been 
subdivided  as  it  has  become  possible  to  analyse  temperament 
in  more  detail.  (See  Chapter  VIII  for  discussion  of  tempera- 
ment and  its  component  parts.) 

When  temperamental  traits  were  judged,  age,  environment, 
and  experience  were  considered.  Dog  No.  315  is  a  very  inter- 
esting example  of  change  in  "  aggressiveness  "  as  a  function  of 
courage,  protective  urge,  etc.  This  animal,  marked  5  for  ag- 
gression, was  tried  as  a  police  dog  at  12  months  of  age  but 
would  not  attack.  Thinking  him  too  young  we  held  him  over 
for  three  months  and  again  tried  him  but  he  would  not  attack. 
At  18  months  he  still  refused  to  attack.  He  was  then  trained 
as  a  leader  for  the  blind  but  could  not  be  put  into  service  as 
soon  as  trained  because  he  was  a  large,  strong  dog  and  needed 
a  heavy,  active  man  to  work  with.  While  being  held  over  he 
was  used  in  the  training  of  apprentice  trainers.     During  this 
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time  he  learned  to  differentiate  between  the  unblindfolded  and 
the  blindfolded  trainer.  With  a  seeing  trainer  his  work  as  guide 
was  perfect  but  the  moment  the  trainer  was  blindfolded  and 
could  not  enforce  his  orders  the  dog  would  work  until  he  came 
to  a  shady  place  and  then  lie  down  and  refuse  to  move  except 
in  the  direction  of  the  kennel.    He  was  later  tried  with  a  blind 


13.  Early  types  of  German  Shepherds  :  Upper  left :  —  Kiithi  v.  d.  Aue,  SZ#1554, 
whelped  5/3/1904.  Bv  Dewet  Barbarossa  SZ#630  out  of  a  daughter  of  Hector 
v.  Schwaben  SZ#13.  Upper  right  —  Teja  v.  Grafrath,  SZ#616,  whelped  11/17/ 
1902.  Bred  from  working  dogs.  Lower  left  —  Tyrann  v.  d.  Krone,  SZ#140, 
whelped  1899.  Bred  from  working  dogs.  There  are  still  some  rough  haired 
dogs  in  the  breed.  Lower  right  —  Ekkehard  v.  Sandhof  SZ#4175,  whelped 
1/20/1907.  By  Hussan  v.  Park  SZ#880,  by  Roland  v.  Park  SZ#245,  German 
champion  1903,  out  of  a  daughter  of  Audifax  v.  Grafrath  SZ#368. 

man  but  behaved  as  he  had  with  a  blindfolded  trainer  unless 
a  seeing  trainer  was  immediately  behind  the  blind  man.  Be- 
cause of  his  laziness  we  decided  to  sell  him  but  his  ears  were 
not  fully  erect  and  no  buyer  could  be  found  although  his  price 
was  cut  to  50  francs  ($10.00) .  When  the  dog  was  33  months 
of  age  he  was  returned  to  the  police  training  kennels  for  experi- 
ment though  the  trainers  believed  him  to  be  a  hopeless  case. 
The  first  day  at  the  kennels  the  trainer  took  the  dog  from  the 
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kennel  and  started  for  the  exercise  ground  to  try  the  dog  on 
the  obedience  exercises  he  had  already  learned.  Another  trainer, 
who  plays  the  role  of  criminal,  had  misunderstood  the  first 
trainer  and  thought  he  was  coming  with  a  different  dog  and 
so  secreted  himself  behind  a  corner  of  a  building  for  a  surprise 
attack.  As  the  trainer  rounded  the  corner  of  the  building  with 
dog  No.  315  both  man  and  dog  were  taken  by  surprise.  With- 
out a  moment's  hesitation  the  dog  sprang  to  attack  in  defence 
of  his  old  master.  This  dog  is  now  a  hard  attack  dog  of  the 
aggressive  type.  He  has  taken  a  real  interest  in  the  work  and 
his  "  laziness  "  has  largely  disappeared  with  the  new  interest. 
This  is  an  example  of  a  dog  successively  non-aggressive  at  12, 
15,  18  months  of  age  which  with  the  maturity  of  33  months 
showed  sufficient  aggressiveness  for  any  police  work. 

Size  (34) .  In  Chapter  III  it  has  been  noted  that  the  modern 
German  Shepherd  is  a  composite  of  several  different  types  of 
herding  dog  found  in  Germany  about  1890.  These  varied 
widely  in  size.  The  show-ring  standard  definitely  requires 
bitches  to  be  between  21%  and  23%  inches  and  dogs  to  be 
between  23%  and  25%  inches  at  the  shoulder.  The  actual 
variation  within  the  breed  is  much  greater  than  this,  however. 
A  comparison  of  the  dogs  raised  by  herders  and  farmers  with 
those  raised  by  fanciers  makes  it  evident  that  the  former  do 
not  truly  express  the  size  factor  in  the  breed.  This  is  probably 
because  they  are  not  so  well  and  carefully  fed.  With  exactly 
the  same  blood  lines  or  parents,  the  progeny  raised  by  fanciers 
become  far  larger  than  those  raised  by  the  farmer  or  herder. 
One  might  compare  the  farm-raised  Shepherd  to  the  range- 
raised  beef  cow  and  the  fancier-raised  Shepherd  to  the  beef  cow 
of  a  modern  pure-bred  herd. 

Actual  work  demands  a  medium-sized  dog.  An  over-large 
dog  is  awkward  and  fatigues  easily.  In  police  work,  the  small 
dog  does  not  give  the  necessary  impression  of  power,  while  the 
over-large  dog  is  dangerous  because  if  ordered  to  attack  it 
might  bite  high  and  reach  the  throat  or  face.  As  a  guide  for 
the  blind,  the  extremely  small  dog  lacks  the  weight  in  pulling 
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the  blind  master  to  safety  in  case  of  emergency,  while  the  over- 
large  dog  cannot  be  handled  with  the  arm  of  its  master  hanging 
in  a  comfortable  position.  In  army  work  small  dogs  can  be 
used,  but  over-large  dogs  seem  to  lack  endurance.  Thus  we 
prefer  the  medium  size  of  the  farmer-raised  dog.  We  wished 
to  hold  the  animals  to  this  size,  not  through  improper  feeding, 
but  through  selective  breeding.  For  these  reasons,  size  was 
placed  second  on  our  list. 

Proportion  (33) .  In  the  show-ring  a  proportion  of  height  to 
length  of  8.8  to  10.  or  9: 10  is  preferred.  We  prefer  the  latter 
proportion.  Under  this  heading  we  consider  not  merely  the 
height-length  ratio  but  also  general  "  balance,"  as  described 
in  Chapter  IV.  Probably  because  of  the  composite  nature  of 
the  breed  this  balance  is  sometimes  sadly  lacking.  The  work 
dogs  tend  to  be  square  while  the  strictly  show  dogs  are  inclined 
to  be  long,  in  many  cases,  over-long. 

Scapula  angle    (10) . 

Scapula  and  Humerus  angle  (11) . 

Humerus  and  Radius-Ulna  angle  (12) .  These  three  points 
comprise  the  shoulder  formation  and  are  therefore  considered 
together.  Shoulder  faults,  and  the  importance  of  good  shoulder 
structure,  have  been  discussed.  Good  shoulder  is  placed  high 
in  our  list  of  requirements  because  of  a  peculiarity  of  the  ani- 
mals which  today  represent  the  breed.  Judging  by  their  photo- 
graphs, we  would  rank  most  of  the  early  type  Shepherds  as 
excellent  (E)  or  very  good  (VG)  in  shoulder  structure  accord- 
ing to  both  show-ring  standards  and  our  own,  yet  the  hind 
angulation  of  these  dogs  fell  far  below  the  show-ring  standard. 
As  one  follows  the  photographs  of  the  show  dogs  from  genera- 
tion to  generation  one  clearly  sees  the  influence  of  the  effort 
to  get  hind  angulation  at  all  costs.  Hind  angulation  does 
gradually  appear,  but  at  the  expense  of  shoulder  structure, 
and,  so  say  some  German  breeders,  at  the  expense  of  sureness 
and  teachability.  When  our  work  began,  the  breed  possessed 
good,  and  even  extreme  hind  angulation,  but  good  shoulders 
were  rare. 
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Development  (27) .  This  term  is  used  to  designate  normal 
development  and  the  lack  of  predisposition  to  disease.  Since 
each  generation  must  be  parent  to  the  succeeding  one,  the 
importance  of  this  point  is  obvious.  Intensive  breeding  for  the 
show-ring  seemed  slightly  to  have  lessened  the  normal  vitality 
and  resistance  of  Shepherds.  They  became  hard  to  raise.  Since 
several  of  the  foundation  animals  were  of  the  show-ring  type, 
we  considered  that  this  point  would  bear  watching. 

Pelvis  Femur  angle   (23) . 

Femur  Tibia-Fibula  angle   (Gaskin)    (24) . 

Femur  Tibia-Fibula  Metatarsus  angle  (Hock)  (25) .  As  has 
been  said  above,  the  modern  Shepherd  is  inclined  to  have  ex- 
treme hind  angulation.  We  seek  a  happy  medium  between  this 
and  the  straight  hind  leg  of  the  early  Shepherd.  (See  Plates 
No.  15  and  No.  16.) 

Forechest   (8) . 

Chest  depth  (17) .  These  two  points,  considered  together  are 
the  best  index  to  the  chest  capacity  of  the  dog.  The  working 
dog  must  have  ample  room  for  its  vital  organs,  and  lungs 
capable  of  supporting  continued  hard  exertion.  Because  our 
present  study  indicates  a  correlation  between  chest  capacity 
and  general  health,  it  may  be  advisable  to  place  this  point 
higher  on  our  list. 

Back  (18) .  Working  conditions  require  a  strong  back.  With 
the  exaggeration  of  length  often  demanded  in  the  show-ring 
there  has  come  a  tendency  to  weak  backs  in  the  breed.  On 
our  rating  sheets  we  mark  as  "  E,"  backs  which  are  long  or 
medium  long  only  when  they  are  strong. 

Flank  (22) .  Depth  of  flank  can  be  taken  as  an  indication  of 
intestinal  capacity.  Ample  intestinal  capacity  is  necessary 
if  a  dog  is  to  get  sufficient  nourishment  without  over-feeding. 
Many  dogs  are  inclined  to  have  "  wasp  waists." 

The  remainder  of  the  35  points  will  be  listed  in  the  deter- 
mined order  without  comment.  Each  has  been  discussed  suffi- 
ciently in  Chapter  IV. 
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Croup    (19).  Eyes  (3). 

Expression    (2) .  Pasterns  (14) . 

Teeth  (6) .  Bone  structure   (13) . 

7fo*6  (16) .  Upper  jaw   (4) . 

Coa£   (35) .  Lower  jaw  (5) . 

Forefeet   (15) .  Reach  in  gait   (30) . 

Hindfeet    (26) .  iZmd  p^s/*,  w&  0^  (30) . 

Neck   (7).  Co/or  (32). 

Withers  (9) .  7^7  set  (20) . 

GaiY   (28).  Tail   (21). 
£ars  (1). 

Having  decided  upon  the  relative  importance  of  the  several 
points  in  selecting  breeders,  we  were  faced  with  the  problem  of 
properly  weighting  them.  Our  chief  concern  was  to  weight 
temperament  so  heavily  that  a  dog  receiving  a  serious  penalty 
for  a  temperament  defect  would  have  a  total  score  so  low  as 
to  eliminate  it  as  a  breeder  no  matter  how  well  formed  it 
might  be. 

At  first,  it  was  thought  that  we  might  use  a  percentage 
system,  which  would  allow  us  to  use  as  breeders  only  those 
animals  scoring,  let  us  say,  90%  or  higher.  One  hundred  proved 
to  be  an  inconveniently  low  perfect  figure,  however,  and  in  later 
scoring  no  arbitrary  perfect  figure  was  set.  Space  does  not 
permit  the  detailing  of  the  systems  devised  and  the  testing 
of  them.  Suffice  it  to  say  that  the  testing  consisted  of  scoring 
a  large  number  of  dogs  and  checking  their  relative  scores  with 
the  general  estimate  of  their  worth. 

Finally,  a  system  was  hit  upon  which  yielded  scores  checking 
closely  with  previously  made  estimates  of  the  dogs.  The  vari- 
ous points  were  grouped:  temperament  stood  alone  as  Group 
A ;  the  second  and  third  formed  Group  B ;  the  next  three  com- 
prised Group  C;  etc.  The  eight  groups  so  obtained  appeared 
to  be  about  equal  in  importance.  Each  was  assigned  the  same 
value,  840  points,  and  this  was  apportioned  equally  among  the 
items  of  a  group. 
6 
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Point  number 

Individual  Group             in  final 

Group                    Point                                                           Value  Value            groupings 

A           1 — Temperament    840  840                31 

B           2— Size   420  34 

3 — Proportion   420  840                33 

C           4 — Development   280  27 

5— Gait 280  28, 29,  30 

6— Feet    280  840                15, 26 

D           7— Back   210  18 

8— Depth  of  chest 210  17 

9 — Forechest   210  8 

10— Flank 210  840                22 

E         11— Head 168  (2) 

12— Teeth    168  6 

13 — Expression   168  2 

14— Coat    168  35 

15— Loin   (whether  roached) 168  840                 (18) 

F         16— Neck   140  7 

17— Withers 140  9 

18 — Angle  of  scapula 140  10 

19 — Angle  scapula-humerus 140  11 

20 — Angle  humerus-ulna 140  12 

21— Angle  pastern 140  840                 14 

G         22— Pelvis  length 120  (19) 

23— Upper  thigh  length 120  (23) 

24 — Lower  thigh  length 120  (24) 

25 — Angle  of  pelvis 120  19 

26 — Angle  of  pelvis — upper  thigh 120  23 

27 — Angle  upper  and  lower  thigh 120  24 

28— Angle  of  hock 120  840                 25 

H        29— Scapula  length 105  (10) 

30— Humerus  length 105  (11) 

31— Radius-ulna  length 105  (12) 

32— Pastern  length 105  (14) 

33— Cannon  length 105  (25) 

34— Color  and  tail 105  32,  20,  21 

35— Ears 105  1 

36— Eyes    105  840                   3 

Certain  adjustments  were  then  made.  Some  items  were  divided 
(such  as  gait)  and  others  combined  (such  as  length  and  angle 
of  scapula)  until  the  weightings  given  in  column  3  of  the  fol- 
lowing table  were  obtained.  These  are  the  E  scores  for  each 
item. 


HOW  BREEDERS  ARE  SELECTED  67 

Col.   1  Column  2  Col.  3     Col.   4       qol.  5     Col.  6  CoLumn  7 

Group  Point  "  E  "     "  VG  "       "  G  "      "  F  "  Variations 

A         Temperament  (31) 840         352         210         27       Distrustful,  750.   Spoiled  or 

gun-shy,  210.  Some  earlier 
gun-shy  dogs  were  given 
750. 

B         Proportion    (33) 420         208         130         22 

B         Size    (34) 420         208         130         22 

F         Scapula  (10) 300         168         105         21       If     shoulder     assembly     is 

F         Scapula  Humerus  Angle  pushed   forward,   cut   total 

(11)   300         168         105         21       50.   If  elbows  medium  loose, 

C         Humerus  Ulna-Radius  cut  25,  if  loose,  cut  50. 

Angle    (12) 260         149  93         20 

C         Development  (27) 280         158  99         20       Cut   to   40    for   distemper, 

cut  to  20  for  death  from 
disease,  cut  to  0  if  still  born. 

F        Pelvis  Femur  Angle  (23)      220         133  83         19 

F         Gaskin   (24) 220         133  83         19       If  out  at  stifle,  cut  25. 

F         Hocks    (25) 220         133  83         19       If    cow-hocked    or    out    at 

hocks,  cut  25. 

D         Forechest    (8) 210         128  80         19 

D         Chest  depth  (17) 210         128  80         19 

D         Back    (18) 210         128  80         19       If   break,    roach,    or   over- 

built, cut  75. 

D         Flank   (22) 210         128  80         19 

E         Croup    (19) 205         125  78         18 

E         Expression    (2) 168         109  68         17 

E         Teeth   (6) 168         109  68         17      Cuts     for     missing     teeth: 

1=18,  2  =  28,  3  =  38, 
4  =  48,     5  =  68,     6  =  88. 

D         Rib  (16) 168         109  68         17 

E         Coat  (35) 168         109  68         17 

C         Forefeet    (15) 140  94  59         16       For  stand  in  or  out,  cut  50. 

C         Hindfeet  (26) 140  94  59         16 

F         Neck    (7) 140  94  59         16       For  coarseness,  cut  50. 

F         Withers  (9) 140  94  59         16 

C         Gait    (28) 140  94  59         16 

H         Ears    (1) 105  75  48         16       If  deaf,  cut  to  0. 

H         Eyes   (3) 105  75  48         16       If  blind,  cut  to  0. 

F         Pasterns    (14) 105  75  48         16 

D         Bone    (13) 100  74  47         15 

D         Upper  jaw  (4) 84  60  41         14 

D         Lower  jaw  (5) 84  60  41         14 

C         Reach    (29) 70  50  37         14 

C         Hindpush   (30) 70  50  37         14 

H         Color    (32) 50  35  29         13       For  brindle  or  dirty  color, 

cut  to  35;  faded  color,  cut 
to  29;   white,  cut  to  13. 


68  WORKING  DOGS 

Col.   1  Column  2  Col.  3     Col.  4       Col.  5     Col.  6  Column  7 

Group  Point  "  E  "     "  VG  "       "  G  "      "  F  "  Variations 

H         Tail  set  (20) 30  25  20         11 

H         Tail   (21) 20  17  15         10 

Totals  6,720      3,959      2,497      605 

For  total  scores  on   individual  dogs  rate  E  =  6,720   to  5,501,   VG  =  5,500   to   4,201 , 
G  =  4,200  to  3,501,  F  =  3,500  to  2,601,  Failure  =  2,600  to  0. 

Next  to  be  determined  were  the  penalties  for  various  degrees 
of  imperfection  in  each  trait.  It  might  be  thought  that  the  G 
scores  should  stand  half  way  between  the  E  scores  and  zero. 
We  were,  however,  interested  in  securing  a  scale  which  would 
differentiate  accurately  among  above-average  dogs  and  we 
had  less  interest  in  the  inferior  dogs.  Therefore,  we  set  a  total 
valuation  for  all  G  points  at  about  3 7%%  of  that  for  the  total 
of  all  E  values.  It  happens  that  the  ideal  dog  would  score 
6720  points.  If  an  animal  happened  to  receive  a  G  on  every 
point  it  would  score  2497.  The  total  of  all  VG  points  would 
be  3959. 

For  ratings  lower  than  G,  we  wished  to  give  a  failure  value. 
But  it  was  apparent  that  there  was  never  total  failure  on  any 
point.  Ears  might  be  lopped  flat  on  the  head,  but  they  were 
present,  none  the  less,  and  the  dog  could  hear;  eyes  might  be 
round  and  light,  but  the  animal  could  see,  etc.  So  failure 
values  were  given  which  ranged  from  10  up  to  27  as  shown 
in  column  6  of  the  above  table.  Absolute  zero  was  reserved 
for  any  point  which  would  entirely  unfit  the  animal  for  work 
(blindness,  deafness,  stillbirth,  etc.)  Column  7  in  the  table 
above  gives  certain  variations  in  the  scoring. 

After  rating  a  number  of  animals  according  to  this  scheme 
we  concluded  that  the  parity  between  our  system  and  the 
appraisals  of  judges  would  be  about  as  follows : 

Judges'  rating  Our  scoring 

Excellent 5,501  to  6,720 

Very  good 4,201  to  5,500 

Good 3,501  to  4,200 

Fair   2,601  to  3,500 

Failure 0  to  2,600 
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This  conclusion  was  verified  when  we  checked  our  opinion 
against  that  of  several  experienced  German  fanciers  and  judges. 
Their  judgment  was,  if  anything,  somewhat  less  severe  than 
our  own;  i.e.,  a  few  dogs  which  we  scored  below  5500  were 
considered  excellent  by  them. 

Using  this  system  of  scoring  and  recording,  we  have  had 
constant  check  on  the  comparative  worth  of  animals,  even 
when  they  were  boarding  or  at  work  many  miles  apart.  The 
total  figure  for  an  animal  appears  in  our  records  as  "  score." 
We  have  found  it  convenient  at  times  to  consider  the  confor- 
mation of  a  dog  apart  from  its  temperament,  and  so  we  have 
adopted  two  subdivisional  scores;  the  "temperament  score,'' 
which  is  taken  direct  from  the  rating  sheet,  and  the  "  confor- 
mation score,"  which  is  the  total  score  less  the  temperament 
score. 

The  scores  are  valuable  in  comparing  animals,  noting  trends, 
etc.,  but  they  are  of  little  assistance  in  the  selection  of  two 
animals  for  mating.  In  the  first  place,  a  total  score  is  not 
analytical.  In  the  second  place,  it  represents  the  animal  itself 
but  not  its  genetic  background.  In  deciding  whether  or  not 
to  use  an  animal  as  a  breeder  we  must  also  consider  its  litter- 
mates,  its  parents,  and  whether  the  latter  produced  litters 
which  were  better  or  worse  than  themselves.  The  potentiali- 
ties of  a  breeder  may  also  be  influenced  by  the  homozygosity 
present. 

To  assist  us  in  studying  these  points,  we  have  developed  a 
coefficient  of  expectation  (expressed  as  Cm  in  the  records) , 
and  a  selection  index  (expressed  Si) .  As  previously  mentioned 
we  also  use  Wright's  inbreeding  coefficient    (Fo) . 

Progeny  test  records  cannot  be  made  until  a  litter  is 
mature.  After  the  18-month-rating,  we  total  the  values  for 
each  of  the  35  points  to  get  the  score  for  each  animal.  These 
scores  are  averaged  to  obtain  the  litter  score.  If  any  individual 
dies  before  reaching  18  months  its  score  is  based  upon  the  last 
rating  made,  with  its  development  score  appropriately  penal- 
ized. If  an  animal  is  still-born,  or  dies  before  any  rating  has 
been  made,  it  is  given  a  score  equal  to  the  average  of  its  litter- 
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14.  Roland  v.  Sfcarkenburg,  SZ#1537,  and  his  four  grandparents.  He  demon- 
strates the  rapid  advance  made  by  breeders  early  in  the  history  of  the  breed. 
Roland  was  a  sieger,  or  champion,  of  Germany  in  1906  and  1907,  and  of 
Austria  in  1906.  He  appears  more  often  in  the  pedigrees  of  show  champions 
(dogs  and  bitches)  than  any  other  dog  or  bitch  except  his  grandsire,  Beowulf, 
SZ#10,  who  gets  most  of  his  representation  through  Roland.  Roland  is  closely 
inbred   (Fo.  2031). 
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mates,  less  a  penalty  for  development.  Dogs  eliminated  be- 
cause of  temperament  defect  before  they  have  been  rated  are 
given  as  their  score  the  average  of  their  littermates  less  a 
penalty  for  temperament.  The  litter  average  is  entered  upon 
a  composite  litter  rating  sheet,  which  is  used  as  the  basis  of 
the  progeny  test. 

The  progeny  test. 

The  coefficient  of  expectation,  Cm,  represents  an  effort  to 
express  in  a  single  number,  the  capacity  of  parents  to  pass  on 
their  virtues  to  their  progeny.  It  furnishes  a  comparison  of 
the  litter  score  with  the  average  score  of  the  two  parents.  But 
in  calculating  the  coefficient,  allowance  is  made  for  the  "  drag 
of  the  race."  Two  individuals  scoring  well  above  the  average 
of  the  breed  cannot  be  expected  to  produce  a  litter  averaging 
as  far  above  the  breed  average  as  they  are  themselves.  To 
obtain  a  figure  representing  approximately  the  average  of  the 
breed,  many  Shepherds,  selected  at  random,  were  rated.  These 
were  taken  from  the  project  stock  and  from  the  kennels  of 
others  in  Switzerland,  Germany,  England  and  the  United 
States.  From  this  study  we  estimated  the  average  of  the 
breed  to  be  4850.  (The  fact  that  the  Cm  has  been  of  a  minus 
character  for  practically  all  litters  suggests  that  this  figure  is 
slightly  too  high) .  The  formulae  used  in  deriving  the  Cm  are  : 

Em  =  4850  +    [£gjz^] 

ML  —  Em 

Cm  = 


Em 

In  these  formulae,  Em  is  the  expected  mean  of  the  litter,  R 
is  the  score  of  the  sire,  R'  is  the  score  of  the  dam,  Cm  is  the 
coefficient  of  expectation,  ML  is  the  litter  mean  score  (the 
average  of  all  individuals  in  the  litter)  and  4850  is  assumed 
as  the  average  score  for  the  race. 

Although  the  figure  4850  may  be  in  error  it  has  been  thought 
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best  to  continue  with  it,  since  in  the  actual  use  of  the  coeffi- 
cients, it  does  not  matter  whether  plus  or  minus  quantities  are 
dealt  in. 

To  obtain  a  selection  index,  Si,  we  evolved  a  formula  which 
reflects  not  only  the  score  of  the  individual,  but  the  range  of 
scores  within  the  litter,  as  shown  by  the  score  of  the  highest 
and  of  the  lowest  individual,  and  the  mean  score.  This  for- 
mula is : 

Si  =  High  score  +  Mean  score  +  Low  score  +  Individual's  score 

6720  X  4 

It  can  yield  figures  ranging  from  0  to  100.  To  date  we  have 
obtained  indices  ranging  from  51.65  to  90.01.  The  Si  is  an 
aid  in  the  estimation  of  the  probable  breeding  value  of  an 
animal.  When  considered  in  connection  with  the  Fo,  it  offers 
a  method  of  selecting  among  several  sires  or  dams  being  con- 
sidered for  the  breeding  program. 

The  Cm,  the  Si  and  the  Fo  assist  in  the  selection  of  breeders, 
but  they  are  of  little  aid  in  the  actual  matching  of  sire  and 
dam.  Being  based  on  total  scores  only,  they  give  no  idea  of 
the  weak  and  strong  points  of  the  individuals  under  considera- 
tion. To  assist  in  the  actual  matching  of  sire  to  dam,  a 
weighted  breeder  rating  has  been  devised. 

The  weighted  breeder  rating  of  an  animal  is  made  from  the 
rating  sheets  of  the  individual  and  of  each  of  its  parents,  and 
from  the  composite  rating  sheet  of  its  litter.  Total  values  for 
each  of  the  35  traits  are  obtained  by  adding  together  points 
received  in  that  trait  by  the  sire,  the  points  received  by  the 
dam,  the  points  from  the  composite  litter  rating  plus  twice 
the  points  received  by  the  individual  in  question.  Each  of 
these  total  values  is  divided  by  5  and  the  35  quotients  ob- 
tained form  the  weighted  breeder  rating. 

The  weighted  breeder  rating  is  compared  point  by  point  with 
the  average  of  all  weighted  breeder  ratings  previously  made. 
All  traits,  in  which  the  individual's  weighted  rating  is  below 
this  average,  are  checked.  The  points  in  which  it  may  be 
above  average  are  not  considered,  as  we  have  yet  to  get  too 
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much  of  a  good  thing.  This  check  list  of  weaknesses  has  been 
constructed  for  every  animal  which  is  a  potential  breeder. 

The  weighted  breeder  ratings  are  used  in  selecting  a  male 
to  mate  with  a  female.  The  check  list  of  the  female's  weak- 
nesses is  compared  with  similar  lists  of  all  the  available  males. 
Only  those  males  whose  weaknesses  do  not  coincide  with  those 
of  the  female  are  considered  as  prospective  mates.  Selection 
among  the  half  dozen  or  so  males  which  appear  to  be  good 
matches  for  the  female,  is  based  upon  study  of  pedigrees,  sensi- 
tivity, intelligence,  willingness,  etc.  Thus  the  actual  mates, 
or  series  of  mates,  is  chosen. 

The  weighted  breeder  records  as  described  above  have  been 
a  great  aid.  They  give  for  each  point,  an  integer  and  decimal, 
indicating  the  quality  of  the  animal  and  its  ancestry.  But 
this  may  not  express  the  genetical  make-up  of  the  animal.  We 
have  recently  started  a  different  breeder  record,  which  we 
think  will  ultimately  prove  valuable.  It  is  very  similar  to  the 
weighted  breeder  record  in  form,  but  for  each  characteristic 
we  enter  an  "  1  "  if  the  expression  of  the  characteristic  seems 
to  be  pure  in  the  desired  form,  a  " — "  if  the  expression  of  the 
characteristic  seems  to  be  pure  in  the  undesired  form  and  a 
"■+"  if  the  expression  is  impure,  or  midway  between  the  desired 
and  undesired  forms.  Later,  as  the  offspring  of  each  animal 
mature,  these  symbols  are  corrected,  if  necessary,  on  the  basis 
of  the  characteristics  of  the  progeny.  In  other  words,  the  first 
entry  for  the  animal  is  taken  directly  from  the  rating  sheets, 
and  expresses  the  phenotype.  But  with  the  appearance  of  the 
progeny,  gradually  we  obtain  material  enabling  us  to  deduce 
the  genotype.  It  is  hoped  that  as  this  record  becomes  more 
complete,  it  will  yield  some  valuable  data  suggesting  the 
method  of  transmission  for  the  various  characteristics. 

A  great  aid  in  the  pedigree  study,  when  selecting  and  match- 
ing breeders,  has  been  the  construction  of  picture  pedigree. 
If  we  are  considering  mating  a  certain  dog  and  bitch,  the 
photographs  of  them  and  their  recent  ancestors  are  so  ar- 
ranged as  to  yield  a  picture  pedigree  of  the  prospective  litter. 
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These  photographs  are  uniform  in  size  and  are  all  made  with 
the  animals  standing  with  the  side  toward  the  camera.  At 
almost  a  glance  one  can  detect  the  uniformity  of  type,  or  lack 
of  it,  in  the  pedigree.  We  are  able  to  construct  picture  pedi- 
grees running  back  to  the  fourth  and  part  of  the  fifth  genera- 
tion. We  find  them  a  real  aid,  not  only  in  showing  type,  but 
also  in  recalling  to  mind  little  peculiarities  of  structure  and  of 
behavior  which  might  not  appear  on  any  record  sheet.  (See 
Plate  No.  22.) 


CHAPTER  VII 
THE  BREEDING  PROGRAM 

We  have  outlined  the  study  which  formed  the  first  step 
toward  our  goal  of  producing  a  dog  possessing  beauty  and, 
especially,  the  intelligence  and  temperament  essential  to  a  good 
working  citizen.  After  this  early  research,  we  came  to  realize 
that  a  strain  of  Shepherds  satisfactory  in  conformation,  and 
with  a  large  percentage  of  teachable  and  useful  animals,  could 
not  be  derived  from  any  single  strain  or  bloodline  then  extant. 

The  early  litters  bred  at  Fortunate  Fields  were  more  or  less 
experimental.  Our  ideal  was  not  yet  precisely  defined.  We 
wished  to  breed  for  study  and  for  experience  and,  of  course, 
we  hoped  our  animals  would  work.  Then  we  adopted  a  motto 
which  was  literally  pasted  in  our  hats,  and  which  has  been 
there  ever  since :  "  You  must  build  your  ideal ;  it  cannot  be 
purchased.  Selection  must  be  your  rock  and  pedigree  your 
mortar,  if  that  which  you  build  is  to  be  lasting." 

Our  early  studies  taught  us,  chiefly,  that  we  must  blaze  our 
own  trail  toward  our  ideal.  However,  the  original  Shepherd 
stock  must  have  held  all  the  factors  necessary  to  our  ideal, 
because  both  show  and  working  champions  had  descended 
from  that  one  source.  Our  hope  was  to  retrieve  the  original 
factors  of  the  breed  in  a  foundation  stock  of  our  own  making. 

The  original  factors  had  been  there,  we  knew,  but  apparently 
they  had  become  isolated  and  lost  to  each  other  through  the 
operation  of  the  line-and  inbreeding  in  the  production  of 
show  animals.  We  hoped  that  crossing  distantly  related,  al- 
though individually  line-or  inbred  animals,  and  thereby  open- 
ing up  the  pedigrees  would  allow  us  to  retrieve,  within  a  single 
group,  these  original  factors.  Probably  among  the  traits 
uncovered  there  would  be  many  undesirable  ones.  The  course 
to  our  goal  would  then  be  clearly  marked,  by  signposts  reading 
"  Select,  select,  select." 

In  conformation,  we  expected  that  our  animals  would  revert 
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from  the  extreme  show  type  toward  the  old-fashioned  type. 
Through  selection,  we  hoped  to  produce  a  type  which  would 
be  neither  the  one  extreme  nor  the  other  (See  Plates  No.  15  and 
No.  16) .  By  training  all  progeny,  we  hoped  to  identify  the  ani- 
mals of  teachable  temperament,  that  they  might  be  used  in 
breeding.  We  hoped  also,  thereby,  to  acquire  an  understanding 
of  the  elements  constituting  an  ideal  working  temperament. 

Pedigree  selection  was  also  essential.  A  small  amount  of 
like  blood  in  both  parents  of  any  litter  might  be  needed,  or  even 
unavoidable,  but  there  should  not  be  breeding  to  a  common 
ancestor  which  would  strengthen  unduly  any  strain  not  rep- 
resenting the  desired  combination  of  working  ability  and 
conformation. 

Our  breeding  plan  was,  then,  as  follows: 

1)  To  open  the  pedigrees  so  that  we  might  uncover  and 
recombine  original  factors. 

2)  By  careful  selection  from  such  an  open  foundation,  to 
line-or  inbreed  a  number  of  separate  families.  This  process 
was  necessary  if  we  were  to  weed  out  the  undesirable  factors. 

3)  (Corresponding  to  the  first  step,  and  beginning  the  sec- 
ond cycle  of  the  breeding  program) .  By  crossing  t*hese  inbred 
families  from  the  same  source,  to  reopen  the  pedigrees  for  a 
recombination  of  desirable  factors  from  strains  having  the 
fewest  undesirable  ones. 

The  litters  of  1924,  1925  and  1926  were  produced  from 
"  foundation  animals "  not  themselves  bred  at  Fortunate 
Fields.  These  litters  form  the  basic  stock  of  the  families  which 
have  since  been  developed.  In  the  following  list  of  foundation 
animals  the  letters  in  parentheses  refer  to  the  identification 
used  in  our  records  to  avoid  writing  names  in  full  for  each 
entry.  Foundation  animals  were  given  letters  and  those  bred 
by  the  project  given  numbers. 

(B)  Berra  v.  Alt  Heidelberg  although  bred  in  Germany 
was  purchased  in  the  United  States,  primarily  because  she  was 
a  very  lovable  bitch  and  had  great  beauty  of  power  line.  She 
was  gun-shy  and  none  too  energetic  or  willing,  but  she  did 
bring  us  structural  beauty. 
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(A)  Immo  v.  Winnfeld  was  selected  as  Berra's  first  mate. 
He  represented  the  blood  of  the  great  show  producer,  Alex  V. 
Westfalenheim,  which  was  thought  suitable  to  the  blood  of 
Berra. 

(C)  Rolf  v.  d.  Heide,  several  times  champion  of  Switzer- 
land, was  selected  as  the  second  mate  for  Berra,  but  the  prog- 
eny was  so  uniformly  bad  in  temperament  that  his  blood  was 
immediately  dropped  from  the  breeding  program. 

(F)  Gerta  v.  Panorama weg  was  purchased  in  Germany 
after  we  had  come  to  see  more  clearly  what  we  wished  to  pro- 
duce. She  was  in  no  sense  a  show  type  of  animal,  but  was  a 
good,  solid,  sane  bitch.  Her  temperament  was  splendid,  and  she 
was  backed  by  a  pedigree  of  both  show  and  working  dogs. 
Unfortunately,  she  came  down  with  pneumonia  while  on  a 
mountain  trip  and  was  lost  after  producing  one  litter.  This 
litter  was  by  (E)  Sultan  v.  Blasienberg.  Although  gun-shy, 
this  dog  was  marvelously  teachable  and,  as  will  be  seen  later, 
he  is  one  of  the  pillars  of  our  breeding  stock.  Sultan  was  a 
"  hard  keeper  ";  i.  e.,  it  was  difficult  to  keep  him  in  good  con- 
dition. This  peculiarity  must  be  watched  in  handling  his 
blood. 

(D)  Argus  v.  d.  Ravensklau  was  the  sixth  best  male  in  the 
German  championship  show  of  the  year  he  was  purchased. 
He  was  all  that  could  be  desired  in  the  way  of  conformation, 
but  he  has  passed  on  soft  ears  to  many  of  his  progeny.  Most 
of  them  had  Argus'  excellent  temperament,  but  their  train- 
ability  varied.  Argus  was  never  a  very  satisfactory  breeder, 
for  he  had  almost  no  sex  drive.  In  a  few  cases  he  simply 
refused  to  mate,  and  it  often  took  a  whole  day  to  breed  a  bitch 
to  him.  As  his  progeny  matured  we  found  that  many  of  them 
were  slow  breeders.  This  slowness  is  evident  down  to  the 
third  generation  from  Argus.  On  inquiry,  we  learned  that  his 
sire,  Falko  v.  Indetal  had  possessed  this  peculiarity  and  had 
been  sold  for  that  reason. 

(G)  Diso  v.  Hoheluft,  a  dog  bred  from  the  bluest  blood 
among  the  German  champions,  showed  wonderful  finish  when 
purchased  in  the  United  States  at  the  same  time  as  Berra.  He 
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15.  Male  types.  Upper— Dewet  Barbarossa,  SZ#630,  whelped  8/31/1902, 
a  consistent  winner  in  the  shows  of  his  time  and  a  very  successful  sire  in 
both  the  show  and  the  working  lines.  Center  —  A  Fortunate  Fields  dog 
No.  307,  close  to  the  project  ideal.  Lower — A  modern  show  dog,  prominent 
winner  in  both  Germany  and  the  United  States,  and  therefore  widely 
used  as  a  sire. 
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was  given  every  advantage  of  environment  and  training  dur- 
ing his  development,  but  he  failed  to  excel  either  in  conforma- 
tion or  temperament,  and  was  ultimately  destroyed.  This  was 
the  first  and  last  animal  purchased  as  a  puppy. 

(H)  Unke  v.  Blasienberg  was  herding  sheep  with  Diso  and 
was  covered  by  him.  The  litter  was  an  accident  but  was 
retained  for  study.  Unke  had  remarkable  endurance  and 
intelligence,  and  was  one  of  the  best  herding  bitches  in 
Germany,  having  been  twice  reserve  to  the  champion. 

(J)  Schnucke  v.  Blasienberg  was  purchased  because  she 
conformed  closely  to  our  ideal.  She  was  very  teachable,  but 
too  good  natured  to  learn  to  attack.  She  simply  would  not 
bite  a  human  being.  Besides  a  good  temperament,  she  possessed 
beauty  of  line  which  has  been  of  great  value  to  us.  Even  unto 
the  third  generation,  her  beauty  and  teachability  appear  in  her 
progeny,  and  those  we  have  not  needed  have  always  been  easy 
to  sell. 

(I)  Donar  v.  Overstolzen,  a  young  champion  of  Germany, 
was  selected  as  mate  for  Schnucke.  When  the  litter  arrived,  it 
was  seen  that  they  did  not  resemble  Donar,  but  were  almost 
exact  replicas  of  his  kennel  mate.  Our  conjecture  was  that 
there  had  been  so  much  demand  for  Donar  that  his  kennel 
mate  had  aided  him  in  his  labors,  despite  the  certificate  of 
service  to  Donar.  The  litter  was  dropped  from  our  breeding 
program. 

(K)  Maja  v.  Brocken,  a  German-bred  bitch  seen  first  in 
England,  was  very  much  the  same  type  as  Gerta.  Her  owner 
came  to  Switzerland  and  Maja  was  leased  for  one  litter. 

(L)  Anni  v.  Loebertsbrunnen,  a  daughter  of  Sultan  out  of 
a  working  bitch,  was  purchased  in  Germany.  Anni  was  good 
in  conformation  and  was  wonderfully  teachable,  although  gun- 
shy  like  her  sire.  After  we  had  used  her  as  much  as  we  could 
without  overemphasizing  one  blood  strain,  we  returned  her  to 
Germany,  where  she  is  now  one  of  the  pillars  of  the  v.  Blasien- 
berg kennels. 

(M)  Dilli  v.  Geiselstrand,  a  police-trained  bitch,  was  pur- 
chased because  of  her  Wonderful  balance  of  structure.     She 
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passed  this  trait  on  to  her  progeny,  but  also  the  undesirable 
quality  of  a  thorough  dislike  for  work  in  any  form.  Dilli  was 
later  sold  in  the  States,  where  she  was  killed  by  an  automobile. 
It  might  be  added  that  sons  from  each  of  her  litters  were  also 
killed  by  motors.  As  a  family,  this  strain  never  seemed  to 
sense  any  danger  from  an  approaching  car. 

(N)  Toska  v.  Stettin  was  a  bitch  bred  to  Akela  F.  F.  while 
he  was  herding  sheep  in  Germany.  She  was  leased  for  the  litter. 

(O)  Arno  v.  Bodman  was  a  grand  working  type  dog,  some- 
what old-fashioned  in  conformation.  He  was  selected  as  the 
first  mate  for  Anke  F.  F.  to  offset  her  faults  of  conformation 
and  temperament. 

(P)  Wigger  v.  Blasienberg  was  originally  purchased  to  fill 
out  a  class  of  police  dogs  being  trained  for  the  gendarmerie 
Vaudois.  Because  of  his  spectacular  police  service,  his  blood 
was  added  to  our  breeding  program.  He  proved  to  be  a  trailing 
dog  par  excellence,  and  was  extremely  valuable  to  the  detective 
branch  of  the  gendarmerie.  Besides  tracking  down  and  holding 
captive  over  50  criminals,  he  saved  many  lost  people,  located 
a  number  of  suicides,  etc.  He  was  poisoned,  probably  by  crimi- 
nals. Wigger  had  glaring  faults  in  conformation,  from  a  show 
standpoint,  but  he  was  freely  used  because  of  his  ability. 

(Q)  Her  old  v.  Polizeipark  purchased  for  a  police  course. 
He  was  a  grandson  of  Sultan  (E) ,  and  an  excellent  working 
dog. 

(R)  Lump  v.  Huebental,  was  bought  for  a  class  of  police 
dogs.  Although  a  dog  of  good  pedigree,  he  was  abnormally  long 
and  low.  He  was  unshakeably  fierce,  yet  always  completely 
under  control  of  his  gendarme. 

(S)  Frechdachs  a.  d.  Moerdersuche,  a  police-trained  son  of 
Sultan,  was  purchased  to  be  sent  as  an  additional  trailing  dog 
with  a  shipment  to  British  East  Africa.  Before  being  shipped 
he  was  mated  once,  with  results  not  wholly  anticipated,  (prob- 
ably because  we  were  not  sufficiently  familiar  with  the  dam's 
side  of  the  pedigree) .  Frechdachs,  however,  gave  excellent 
service  in  Africa  as  a  trailing  dog  until  he  was  poisoned  by 
criminals. 
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(T)  Doreborn  Yankee  was  a  bitch  brought  from  the  United 
States  for  use  in  the  breeding  program.  Through  misfortunes, 
we  have  been  unable  to  keep  any  of  her  progeny  for  future  use. 

Although  they  did  not  come  into  the  breeding  program  until 
later,  there  are  two  other  non-Fortunate  Fields-bred  dogs  which 
can  be  listed  here. 

(U)  Casar  Baumslust  was  a  German  bred  son  of  Arnaux 
F.  F. 

(V)  Baron  v.  d.  Deutschen  Werke  was  an  excellent  dog  in 
both  conformation  and  temperament.  Before  he  was  shipped 
to  China  one  of  our  bitches,  then  in  Germany,  was  bred  to  him 
to  produce  the  G3  litter. 

The  dogs  listed  above  form  the  foundation  of  the  Fortunate 
Fields  stock.  The  use  made  of  each  foundation  animal  can  be 
learned  by  referring  to  the  discussion,  which  follows  in  this 
chapter. 

Early  'period  of  the  work;  litters  Al  to  Ml  inclusive. 

During  this  period  the  project  was  in  its  formative  or  experi- 
mental stage.  Although  a  final  conception  of  the  ideal  dog  and 
of  the  best  method  of  producing  it  was  not  formed  until  late 
in  1926,  the  ideal  was  continually  in  the  process  of  crystaliza- 
tion. 

The  first  two  litters,  Al  and  Bl,  were  bred  before  it  was 
decided  to  open  blood  lines  in  an  effort  to  retrieve  the  original 
factors  of  the  breed.  The  third  litter,  Cl,  was  a  mistake.  There 
was  "  total  "  lack  of  like  blood  in  the  parents  and  the  litter,  as 
a  group,  was  unsatisfactory.  In  point  of  fact,  one  bitch  from  it 
was  used  to  produce  the  Yl  litter  and  No.  174  from  the  Yl  lit- 
ter to  produce  the  S2  litter.  But,  since  then,  the  blood  has  been 
dropped. 

The  fourth  litter,  Dl,  was  the  result  of  a  misunderstanding. 
It  had  been  planned  that  Berra  should  be  bred  to  a  sire  strong 
in  blood  from  the  same  original  source  as  Berra.  Such  a  sire 
was  found,  but  unfortunately,  this  strain  had  been  weakened 
and  then  overpowered  by  constant  linebreeding  to  a  single 
animal.   The  litter,  which  was  never  used  for  breeding,  passed 
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from  our  records.  The  El  litter  was  mentioned  under  its  sup- 
posed sire,  Donar.  It  was  dropped  from  the  breeding  program. 
The  sixth  litter,  Fl,  was  very  promising.  The  entire  litter  was 
sent  to  Germany  for  training,  was  overtaken  by  distemper 
there,  and  lost. 

The  seventh  litter,  Gl,  was  from  a  bitch  leased  to  mate  with 
a  young  male  from  the  Al  litter.  We  liked  several  of  the  Gl 
individuals  and  from  one  of  the  bitches  produced  the  B2  litter. 
When  we  saw  the  real  worth  of  this  blood,  we  tried  to  obtain 
another  litter,  this  one  from  a  different  Gl  female.  Unfortu- 
nately, she  died  during  whelping.  The  blood  of  the  Gl  litter  is 
now  held  on  the  slender  cord  of  two  litters  from  a  B2  female 
who  has  been  sold  to  Canada. 

The  Hi  and  Kl  litters  represent  the  same  blood-cross,  as 
they  are  by  the  same  sire  and  out  of  litter  sisters.  The  Ll 
litter  was  also  by  that  sire,  and  out  of  a  dam  who  was  half- 
sister  to  the  dams  of  Hi  and  Kl . 

The  ninth  litter,  II,  was  by  one  of  our  young  dogs  who  was 
herding  sheep  in  Germany.  The  bitch  was  leased  for  the  litter, 
but  shipped  too  late.  She  arrived  with  her  puppies  in  the  crate 
with  her,  all  dead  but  one.  We  did  not  use  this  animal,  but 
sold  her  to  a  man  who  has  bred  from  her,  with  some  show-ring 
success,  but  with  less  satisfaction  from  the  standpoint  of 
working  temperament. 

The  Jl  litter,  sired  by  an  Al  male,  included  a  wonderful  lot 
of  bitches,  but  the  dogs  were  a  bunch  of  duds.  The  Jl  females 
have  formed  an  important  part  of  the  later  breeding  program. 

The  twelfth  litter,  Ml,  was  the  result  of  momentarily  warp- 
ing away  from  the  idea  of  opening  bloodlines.  Closing  the  lines 
in  this  pedigree  gave  us  all  that  was  bad  and  little  that  was 
good.  One  bitch  was  trained  for  liaison  work  and  the  rest  were 
worthless  from  our  standpoint. 

It  has  been  said,  "  we  must  pay  for  our  school  books."  This 
early  period  was  one  of  study,  during  which  we  paid,  and  paid 
well.  But  in  return  we  gained  not  only  experience,  but  also  a 
stock  of  animals  sufficiently  varied  in  type  and  in  genetic 
background  to  allow  us  to  proceed  toward  our  goal,  with  little 
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or  no  help  from  dogs  other  than  our  own.  Obviously,  there  is  a 
great  advantage  in  using  our  own  animals  as  far  as  possible, 
for  we  know  intimately  many  individuals  in  their  pedigrees. 

An  hypothesis  which  grew  out  of  the  early  work. 

During  the  early  period  we  noted  carefully  the  faults  of  the 
breed,  and  attempted  to  detect  the  nature  of  their  transmission. 
Out  of  this  study  an  hypothesis  arose  regarding  the  transmis- 
sion of  sensitivity.  Although  discussion  of  it  properly  belongs 
in  a  later  Chapter,  it  will  be  introduced  here,  because  an  under- 
standing of  the  breeding  program  subsequent  to  the  Ml  litter 
will  be  facilitated  thereby. 

The  dogs  of  the  early  litters  deviated  from  our  ideal  chiefly 
in  temperament.  The  most  serious  flaw  was  shyness,  or  exces- 
sive sensitivity  to  stimuli.  It  was  found  possible  to  classify  all 
dogs  on  the  basis  of  their  sensitivity  to  sound  and  to  touch. 
There  were  the  "  sure  "  dogs,  (those  of  extremely  low  sensiti- 
vity) ;  the  "  shy  "  dogs,  (those  which  were  oversensitive)  and 
there  was  also  an  intermediate  group  of  animals  which,  though 
apparently  sure,  were  easily  spoiled.  Ear  sensitivity  and  body 
sensitivity  did  not  appear  to  go  hand  in  hand  (or  should  we 
say  paw  in  paw) ,  but  were  quite  independent.  Analysis  of  the 
early  litters  led  to  the  guess  that  sensitivity  to  sound  and  to 
touch  were  the  outward  manifestations  of  separate  genetic 
factors.  In  both  cases  it  appeared  that  the  presence  of  two  or 
more  dominant  allelomorphs  determined  the  least  sensitive 
condition  whether  of  ear  or  body,  while  the  shy  dogs  were 
predominantly  recessives.  It  was  supposed  that  the  animals 
which  seemed  sure,  but  were  easily  spoiled,  represented  a 
heterozygous  or  mixed  condition. 

Obviously,  knowledge  of  the  manner  in  which  these  traits 
are  transmitted  would  be  of  inestimable  value  to  us.  It  was 
decided  that  careful  notes  should  be  kept  on  the  sensitivity  of 
every  dog  produced.  Each  instructor  was  required  to  observe 
carefully,  and  to  report  fully,  on  all  dogs  handled  by  him.  On 
the  basis  of  these  reports  and  our  own  observations,  every  dog 
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16.  Bitch  tvpes.  Upper  —  Hella  v.  Memmingen,  SZ#329,  whelped 
12/14/1901.  Champion  bitch  of  Germany  1902  and  1903.  Center  —  A 
Fortunate  Fields  bitch,  No.  280,  close  to  our  ideal  except  in  shou;der  struc- 
ture. Lower  —  A  modern  show  bitch  which  has  won  both  in  Germany 
and  the  United  States. 
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was  rated  for  both  ear  and  body  sensitivity  as  being  sure,  shy 
or  spoilable.  These  records  were  not  studied  until  the  prepara- 
tion of  the  present  manuscript  was  undertaken  in  October, 
1931.  Nevertheless,  the  existence  of  this  hypothesis  influenced 
the  matching  of  breeders  in  some  cases,  for  we  quite  naturally 
desired  to  have  progeny  from  as  many  combinations  of  the 
hypothetical  allelomorphs  as  possible.  Practical  consideration 
restricted  this  experimental  breeding  somewhat,  however.  For 
example,  we  have  never  mated  two  animals  judged  to  be  com- 
pletely gun-shy  or  completely  stick-shy,  much  as  we  wish  to 
know  the  character  of  the  litter  they  would  produce.  If  such 
a  litter  behaved  in  accordance  with  our  hypothesis,  it  would  be 
entirely  useless  from  a  practical  standpoint. 

The  work  subsequent  to  the  Nl  litter. 

At  this  point  the  breeding  program  took  more  definite  shape. 
The  ideal  conformation  and  temperament  had  crystallized, 
and  the  decision  had  been  made  to  keep  blood  lines  open  until 
we  had  produced  several  really  excellent  individuals.  These 
would  be  used  for  the  line-and  inbreeding  necessary  to  the 
second  step  of  our  program.  The  material  on  file  at  Fortunate 
Fields  provides  material  for  detailed  study  of  this  period  of  the 
work,  if  such  study  is  desirable  and  all  that  need  be  given  here 
is  a  brief  resume  of  some  of  the  reasoning  behind  the  various 
matings. 

Litters  Pi,  Rl,  T2,  U2,  W2,  Z2,  B3,  G4,  J4,  Q4,  died  young 
and  so,  to  a  large  extent,  have  been  disregarded.  The  scores  of 
these  litters  have  been  cut  by  the  penalties  against  health, 
thus  the  coefficients  of  expectation  (Cm)  of  the  parents  have 
been  lowered.  This  is,  perhaps,  not  wholly  just,  for  in  all 
instances  the  litters  were  born  during  distemper  epidemics  and, 
in  some  cases,  the  dams  were  sick  when  the  young  "were 
whelped. 

Litters  F2, 12,  M2,  and  02  resulted  from  mismatings.  Broth- 
ers and  sisters  living  on  boarding  farms  together,  mated  before 
it  was  noted  that  the  bitches  were  in  season.  These  litters  have 
made  extremely  interesting  material  for  study  in  that  they  have 
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been  backed  by  one  or  more  generations  of  animals  owned  and 
trained  by  us. 

The  following  litters  were  all  made  with  structural  and  func- 
tional selection  as  the  basis,  using  the  check  lists  of  weaknesses 
as  described  in  Chapter  VI.  In  every  case  the  pedigree  was 
reasonably  open:  Nl,  Ol,  Ql,  Si,  Tl,  Ul,  VI,  Wl,  Yl, 
Zl,  A2,  B2,  C2,  D2,  E2,  H2,  J2,  K2,  L2,  P2,  Q2,  R2,  S2,  V2, 
X2,  Y2,  C3,  D3,  E3,  F3,  K3,  L3,  M3,  P3,  R3,  S3,  T3,  V3,  Y3, 
C4,  H4,  L4,  M4,  and  W4. 

Litter  G3  was  produced  by  a  Jl  bitch  bred  to  a  German  dog 
which  had  produced  litters  with  excellent  working  tempera- 
ment. Litters  Z3  and  B4  were  accidents,  resulting  from  mat- 
ings  which  occurred  between  dogs  and  bitches  while  taking  the 
course  of  instruction  for  blind  leading. 

The  following  litters  are  exceptions  to  our  open-breeding 
program  for  the  reasons  noted  in  each  case: 

XI,  and  K4  ;  to  close  up  on  Sultan  v.  Blasienberg  in  the  hope 
of  intensifying  in  his  progeny  his  teachability  and  willingness 
to  work. 

G2,  N2,  H3,  A4,  N4  ;  to  close  up  on  the  blood  of  the  Al 
litter  in  order  to  study  the  inherent  faults  and  beauties  of  that 
combination.  A  large  part  of  the  N2  litter  was  lost  in  an  epi- 
demic of  distemper  and  the  mating  was  repeated  in  the  H3 
litter. 

A3,  E4,  F4,  04;  to  intensify  the  blood  of  Hoyden  F.  F.  (Hi) 
and  to  study  his  factors. 

13  ;  to  intensify  the  blood  of  Wigger  v.  Blasienberg,  because 
of  his  training  ability  and  willingness. 

J3,  X3,  P4;  to  close  on  Arnaux  F.  F.  (Al)  for  study. 

N3  ;  inbred  in  effort  to  set  a  combination  of  temperament 
and  structure. 

03  ;  to  close  on  Brumaire  F.  F.  (Bl) ,  who  gave  us  excellent 
progeny  (in  general,  better  than  herself)  including  the  stud 
dog,  Useful  F.  F.  (Ul) . 

Q3;  to  close  on  the  Wl  litter  for  study. 

U3  and  W3;  to  close  on  litters  Nl  and  Jl  which  when  crossed 
to  produce  G2,  had  given  excellent  results. 
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14  and  T4;  to  intensify  the  blood  of  Joy  F.  F.  (Jl) . 

R4  and  V4;  to  intensify  blood  of  Nugget  F.  F.  (Nl) . 

S4  inbred  to  test  transmission  of  "  distrust." 

Of  the  above  litters,  the  following  were  made  especially  with 
the  hope  of  producing  trailing  dogs:  Ql,  VI,  Yl,  K2,  S2,  V2, 
13,  P3,  D4  and  U4.  Many  of  the  open  bred  litters  will  later 
take  their  places  as  representatives  of  families  to  be  linebred. 

Six  reasonably  distinct  family  groups  have  been  produced 
by  the  Fortunate  Fields  breeding.    These  are: 

1)  The  progeny  of  Bl  litter ;  usually  teachable  and  willing. 

2)  The  progeny  of  the  Al  litter ;  usually  "  easy  keepers " 
and  often  having  wonderful  "  finish."  Unfortunately,  most  of 
them  are  stubborn ;  but  once  trained,  they  are  excellent 
workers. 

3)  The  progeny  of  Argus  v.  d.  Ravensklau ;  teachable  and 
willing,  but  having  many  faulty  ears  and  many  greys. 

4)  The  progeny  of  Dilli  v.  Geiselstrand ;  having  finish  of 
structure,  but  being  unwilling  workers. 

5)  The  progeny  of  Wigger  v.  Blasienberg ;  including  many 
structural  faults,  but  olfactory  acuity  and  willingness  to  the 
highest  degree. 

6)  All  progeny  from  sources  other  than  the  above  five. 

These  families,  amply  represented  by  young  stock  on  hand, 
provide  us  with  material  for  the  second  step  in  our  breeding 
program.  The  six  groups  differ  so  greatly  that  we  feel  we  have 
sufficient  material  for  cross  corrections  if  necessary,  without 
going  outside  to  stock  of  unknown  transmission. 


CHAPTER  VIII 

PSYCHOLOGICAL  TRAITS  OF  OUR  DOGS 

The  raw  data,  the  work  sheets  and  the  many  tables  derived 
therefrom  have  been  omitted  on  account  of  their  bulk.  The 
results  of  the  study  of  this  data  are  given  in  Chapters  VIII,  X, 
XIII,  and  XIV.  The  omission  of  the  data  and  the  derived  tables 
does  not  require  the  reader  to  take  any  statements  on  faith, 
however,  for  as  previously  stated,  all  material  is  on  file  and 
should  the  reader  wish  he  may  survey  and  study  the  raw  data 
for  himself. 

There  have  been  inserted  at  intervals,  specific  examples  bear- 
ing upon  points  mentioned.  This  illustrative  material  has  been 
placed  in  smaller  type  so  that  the  reader  may,  if  it  seems  prefer- 
able, omit  it,  the  better  to  follow  the  thread  of  the  text. 

Functional  traits  and  their  interrelationships. 

The  temperament  score  was  utilized  in  eliminating  as  pos- 
sible breeders,  all  dogs  which  were  themselves  unfit,  psycho- 
logically, as  workers.  The  cut  from  840  for  perfect  tempera- 
ment to  210  for  faulty  temperament  was  so  great  as  to  elimi- 
nate the  penalized  dog,  even  though  it  possessed  perfect  con- 
formation. The  severeness  of  this  penalty,  incidentally,  gave 
a  check  upon  breeders  as  transmitters  of  temperament.  If  a 
dog  sired  a  litter  with  a  high  average  score  it  was  certain  that 
he  could  not  have  transmitted  many  bad  temperaments,  as  the 
penalties  for  such  defects  are  so  great  as  to  depress  severely  a 
litter  average. 

Penalties  for  temperament  were  given,  primarily,  for  a  single 
type  of  psychological  defect,  oversensitivity  or  shyness.  This 
was  not  done  arbitrarily,  but  for  the  simple  reason  that  shy- 
ness was  the  principle  defect  appearing  in  our  stock  which  low- 
ered the  efficiency  of  the  dog  as  a  worker.  For  this  reason, 
and  no  other,  a  perfect  temperament  score  of  840  indicates 
primarily  that  the  dog  in  question  is  not  a  shy  dog. 

89 
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But  fortunately,  there  is  available  a  mass  of  notes  and  mem- 
oranda, from  which  there  can  be  formed  a  far  more  complete 
picture  of  the  behavior  peculiarities  of  each  dog  that  has 
reached  maturity.  On  the  basis  of  these  notes,  shyness  was 
analyzed  as  consisting  of  ear  sensitivity,  body  sensitivity  or 
both  and,  as  has  been  said  above,  three  degrees  of  each  were 
distinguished.  From  this  material  it  was  also  possible  to  ob- 
tain ratings  for  most  dogs  with  respect  to  a  number  of  other 
behavior  traits,  notably  intelligence,  willingness,  energy,  olfac- 
tory acuity,  aggressiveness,  trailing  willingness  and  distrust. 
These  anthropomorphic  terms  have  been  used  to  avoid  the 
awkward  circumlocution  of  behavioristic  terminology.  We  shall 
endeavor  to  explain,  by  illustration  and  description,  the  type 
of  behavior  which  we  have  arbitrarily  tagged  with  each  of 
these  terms. 

For  functional  traits  other  than  sensitivity,  the  animals  were 
scored  on  a  scale  of  1  to  5.  The  few  animals  scored  1  for  a 
trait  ranked  exceptionally  high.  Most  dogs  rated  2  or  3.  Those 
receiving  a  4  or  5  were  lacking  to  an  unusual  degree  the  trait 
in  question.  There  is  one  exception  to  this  rule.  Extreme  dis- 
trust is  indicated  by  5  ;  minimum  distrust  by  1 . 

Intelligence. 

A  dog's  rating  for  intelligence  is  based  upon  the  readiness 
with  which  it  learns  and  the  extent  to  which  it  retains  and  uses 
what  it  has  learned.  Inasmuch  as  each  dog,  upon  reaching 
maturity,  was  given  training,  evidence  on  this  point  was  avail- 
able. It  should  not  be  assumed  that  by  intelligence  is  meant 
the  ease  with  which  an  animal  conforms  to  the  demands  of  its 
instructor.  Certain  dogs  learned  very  readily,  but  were  in- 
structed with  great  difficulty.  They  were  able  to  learn  how  to 
avoid  doing  the  work  demanded  by  the  instructor  without,  at 
the  same  time,  incurring  a  serious  correction. 

No.  216,  early  in  her  training  for  blind  guiding  learned  an  easy 
way  to  avoid  work.  Although  this  bitch  was  ordinarily  very  friendly 
with  her  instructor,  who  was  a  woman,  when  given  a  command  she 
frequently  would  snap  at  her.  The  instructor  was  too  easily  intimi- 
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17.    Six    generations   of   stud   dogs:     the   first   two   are   strongly   represented    in 
the  foundation  stock  of  the  project,  the  last  four  are  in  use  in  project  breeding — 
Upper  left  —  Erich  v.  Grafenwerth. 
Upper  right  —  Falko  v.   Indetal. 
Center  left  —  Argus  v.   d.   Ravensklau,     No.   D. 
Center  right — Hoyden  Fortunate  Fields,    No.   55. 
Lower  left  —  Water  Fortunate  Fields,    No.  169. 
Lower  right — Noble  Fortunate  Fields,    No.   307. 
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dated  and  would  not  enforce  her  commands  when  this  occurred. 
As  a  result,  almost  no  progress  was  made.  When  transferred  to  a 
second  instructor  (again  a  woman),  No.  216  was  unable  to  avoid 
work  by  snapping  and  she  made  excellent  progress.  When  this 
bitch  had  completed  her  training  she  required  less  than  the  usual 
period  to  adjust  her  work  to  the  peculiarities  and  needs  of  her  blind 
man.  She  now  guides  him  through  Paris  traffic  daily  and  with 
normal  efficiency.  This  animal  was  not  vicious  and  has  never  been 
known  to  bite  any  one  except  as  noted  above.  She  is  rated  as 
having  high  intelligence  and  is  not  penalized  because  she  attempted 
to  avoid  work. 

No.  3  learned  rapidly  but  he  occasionally  behaved  in  a  way  which 
a  casual  observer  would  call  stupid.  When  called  upon  to  repeat 
frequently  some  simple  obedience  exercise  such  as  fetching  he  would 
suddenly  cease  to  show  any  evidence  of  having  been  trained.  When 
the  instructor  would  attempt  to  call  his  attention  to  an  object 
before  throwing  it  the  dog  would  look  away  and,  apparently,  not 
see  where  it  was  thrown.  Nor  would  he  appear  to  understand  the 
commands,  "  Cherche  "  and  "  Apporte."  There  was  evidently  a 
strong  opposition  to  routine  work,  especially  when  repetition  was 
required.  It  is  unlikely  that  this  indicates  lack  of  intelligence  and 
the  animal  is  scored  on  the  basis  of  his  ready  learning. 

In  a  general  way,  then,  a  dog  is  rated  high  in  intelligence 
if  it  is  unusually  capable  of  profiting  by  experience,  regardless 
of  whether  this  is  to  the  benefit  of  the  instructor.  Several  of 
the  dogs  ranking  highest  are  successful  only  when  working 
with  a  man  who  "  pleases  "  them.  Under  others  they  are  un- 
willing and  give  the  appearance  of  being  stupid. 

Correlations  with  intelligence. 

We  shall  now  consider  the  relationships  between  intelligence 
and  the  several  other  traits  (a  definition  of  these  must  be 
sought  below) . 

Of  the  245  dogs  ranking  highest  in  intelligence,  75%  are 
found  to  be  included  in  the  two  highest  rankings  for  willing- 
ness. But  of  the  102  scored  lowest  in  intelligence,  only  37% 
stand  high  in  willingness.  Apparently,  the  two  traits  show  a 
slight  tendency  to  occur  together.  (Product-moment  r  = 
+  .44  ±  .03.)  It  may  immediately  be  objected  that  these 
figures  do  not  demonstrate  this,  but  merely  indicate  confusion 
in  the  rating  of  the  dogs.    An  animal  which  is  particularly 
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willing  may  be  given  credit  for  more  intelligence  than  it  pos- 
sesses, and  vice  versa. 

Further  examination  of  the  data  brings  out  the  interesting 
fact  that  the  younger  the  dog,  the  higher  the  correlation  be- 
tween willingness  and  intelligence  scores.  When  we  consider 
only  the  137  dogs  which  were  the  first  to  receive  their  training 
and  which  have  been  in  service  longest,  we  find  no  relationship 
between  the  two  traits.  The  ratio  of  willing  to  unwilling  dogs 
is  almost  the  same  for  each  intelligence  group.  Perhaps,  in 
less  experienced  dogs,  the  two  traits  are  sometimes  confused 
in  judging.  As  a  dog  grows  more  experienced  it  will  show 
unwillingness  if  it  possesses  that  trait.  It  will  employ  what- 
ever intelligence  it  has  to  avoid  following  the  master's  wishes. 
Also,  the  longer  and  more  varied  the  dog's  service  has  been, 
the  less  likely  it  is  that  exceptional  willingness  will  be  mistaken 
for  exceptional  intelligence — for  occasions  do  arise  when  will- 
ingness alone  is  not  enough.  Our  conclusion  is,  then,  that  the 
two  traits  occur  independently. 

Energy  is  less  likely  to  be  confused  with  intelligence  in  even 
the  younger  and  less  thoroughly  studied  dogs.  The  tremen- 
dous excess  of  energy  released  by  some  dogs  seems,  as  often 
as  not,  to  be  quite  unintelligently  directed.  But,  as  a  matter 
of  fact,  a  clear  relationship  seems  to  exist  between  the  two 
traits  (P-M  r=+  .40  ±  .03).  Of  the  254  most  intelligent 
dogs,  75%  were  rated  high  in  energy.  And  of  the  96  most 
stupid  dogs,  only  33%  received  a  high  energy  rating. 

Lack  of  energy  may  sometimes  have  a  physiological  basis 
which  results  also  in  lowered  modifiability  of  behavior.  Never- 
theless, the  apparent  positive  relationship  between  the  two 
traits  should  not  cause  one  to  overlook  that  third  of  the  more 
stupid  dogs  which  do  show  abundant  energy,  nor  the  50  dogs 
which  seem  to  use  their  above-average  intelligence  to  spare 
themselves  unnecessary  movements. 

No.  260  was  a  very  phlegmatic  animal.  Despite  this  fact  she 
made  rapid  progress  in  the  blind-guiding  course  and  was  scored  2 
for  intelligence.  When  leading  her  seeing  instructor  she  was  suffi- 
ciently active,  but  when  tried  with  a  blind  person  she  proved  too 
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lazy  to  be  of  much  service.  She  seemed  able  to  distinguish  between 
blind  and  sighted  people.  She  was  certainly  able  to  profit  by  the 
helplessness  of  the  former.  The  third  blind  person  with  whom  she 
was  tried  (a  woman)  succeeded,  by  firm  commands  and  warm 
caresses,  in  keeping  the  bitch  moving.  No.  260  is  now  serving  her 
mistress  successfully.  A  second  bitch,  with  a  case  history  very 
much  like  this,  is  No.  300. 

Few  dogs  possessed  more  vitality  than  No.  45.  He  was  active 
from  morning  till  night.  In  the  course  of  his  police  instruction  it 
became  apparent  that  he  rated  rather  low  in  intelligence.  He  was 
not  adaptable  and  he  learned  slowly.  Finally,  however,  he  did  pass 
his  examinations  and  entered  the  service  of  the  Swiss  gendarmerie. 
Although  it  had  been  difficult  to  instruct  him  he  proved  to  be  an 
excellent  dog  for  routine  police  work.  He  ultimately  died  a  hero's 
death  in  line  of  duty. 

These  examples  illustrate  the  two  types  of  exception  to  the  gen- 
eralization that  energy  and  intelligence  are  usually  found  in  a  dog 
in  about  the  same  degree. 

No  clear  relationship  between  intelligence  and  aggressiveness 
is  to  be  observed.  It  is  true  that  the  animals  rated  as  average 
in  aggressiveness  rank  slightly  higher  in  intelligence  than  those 
rated  as  either  over-  or  under-aggressive.  But  the  difference  is 
insignificant. 

As  has  been  stated  before,  shyness  has  been  found  to  be  of 
two  sorts.  We  find  that  in  relation  to  intelligence,  the  two 
forms  of  sensitivity  are  quite  alike.  The  animals  of  medium 
sensitivity  average  higher  in  intelligence  than  either  the  over- 
or  the  under-sensitive  dogs.  This  is,  of  course,  what  common 
sense  would  lead  one  to  expect.  A  dog  which  is  over-sensitive 
(shy)  is  so  handicapped  that  it  is  not  likely  to  demonstrate 
what  intelligence  it  possesses  in  a  form  which  the  instructor 
can  recognize.  Dogs  shy  to  either  sound  or  touch  are  difficult 
to  train  and  are  unreliable. 

The  case  is  rather  different  for  under-sensitivity.  Of  course, 
an  animal  which  happens  to  be  under-sensitive  to  both  sound 
and  touch  is  very  difficult  to  instruct.  One  cannot  "  reach  "  it 
readily  to  give  either  correction  or  caress.  A  dog  which  is 
under-sensitive  to  only  sound  or  touch  can  be  instructed  read- 
ily enough  by  a  man  who  discovers  the  right  approach.  He 
must  employ  his  voice  in  one  case,  his  hands  in  the  other. 

Those  dogs  which  are  only  body-sensitive,  rank  somewhat 
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higher  in  intelligence  than  those  which  are  only  sound-sensi- 
tive. Animals  which  are  medium  sensitive  to  both  forms  of 
stimulation  rank  highest  of  all,  while  dogs  under-sensitive  to 
both  rank  lowest. 

Willingness. 

This  term  is  one  which  the  average  psychologist  will  dislike. 
We  shall  try  to  describe  the  behavior  trait  we  have  so  labelled. 
The  term  is  used  to  refer  to  the  dog's  reactions  to  man  and, 
especially,  to  its  instructor  or  master.  The  term  applies  to 
the  nature  of  the  dog's  response  in  a  command  situation,  and 
it  refers  particularly  to  an  act  which  the  animal  has  already 
learned.  The  dog  may  make  the  requisite  response  to  the 
command,  or  it  may  make  some  other  response.  The  re- 
enforcing  stimulus  for  the  correct  response  is  a  verbal  or  tactual 
caress.  The  inhibiting  stimulus  to  any  other  than  the  correct 
response  is  a  verbal  or  tactual  correction.  The  more  remote, 
temporally  and/or  spatially  the  reenforcing  and  inhibiting 
stimuli  may  be,  without  causing  a  breakdown  of  the  correct 
response,  the  higher  will  the  dog  be  scored  for  willingness. 
In  other  words,  if  the  promise  of  reward  and  the  threat  of 
punishment  must  constantly  be  before  the  dog  in  order  that 
it  work  properly,  it  is  considered  an  unwilling  worker. 

Obviously,  a  dog  may  prove  more  willing  at  one  time  than 
at  another.  Its  score  depends  upon  its  most  customary  mode 
of  response  with  the  master  for  whom  it  works  best.  Thus 
an  animal  which  always  works  willingly  during  the  first  five 
minutes  of  service,  but  never  during  the  succeeding  minutes 
or  hours,  would  be  severely  penalized  despite  its  good  start. 

In  instruction  for  liaison  and  for  sanitary  work  the  distinction 
between  willing  and  unwilling  dogs  becomes  especially  clear.  In 
this  course  the  dog  usually  is  working  at  a  distance  from  or  out  of 
sight  of  its  instructor.  A  certain  dog  will  set  off  readily  enough  to 
establish  a  communication  line  or  to  seek  for  a  wounded  man,  but 
once  well  out  of  range  of  the  instructor,  it  will  conceal  itself  and 
remain  carefully  hidden,  even  though  the  instructor,  seeking  and 
shouting  for  it,  passes  within  a  few  feet  of  its  hiding  place.  Another 
dog  will  work  diligently  even  though  it  be  a  mile  from  its  instructor, 


96  WORKING  DOGS 

and  even  though  it  has  not  received  a  command  or  caress  for  half 
an  hour.  The  remoteness  of  such  stimuli,  in  the  latter  case,  does 
not  result  in  a  break-down  of  the  required  response. 

It  is  interesting  to  note  that  an  unwilling  liaison  dog  can  be  used 
with  success  to  lay  telegraph  wires.  In  this  work  the  end  of  the 
wire  is  attached  to  the  animal,  which  is  then  commanded  to  run 
to  a  liaison  post  already  familiar  to  it.  Even  the  unwilling  dog, 
although  out  of  sight,  will  continue  running  and  will  promptly 
deliver  its  end  of  the  wire  at  the  proper  point.  Any  delinquency  in 
its  behavior  would,  of  course,  be  immediately  noted  by  the  man 
paying  out  the  wire  from  the  spool. 

Another  form  of  work,  which  clearly  illustrates  the  effect  upon 
the  dog  of  remoteness  of  praise  or  correction,  is  that  of  guarding  a 
prisoner.  The  criminal  is  informed  that  if  he  stands  perfectly  still 
the  dog  will  not  touch  him  but  that  if  he  takes  a  single  step  he  will 
be  attacked.  We  have  records  of  dogs  in  actual  service  which  have 
stood  guard  during  the  absence  of  their  gendarmes  for  thirty  min- 
utes and  more.  No  doubt  they  can  be  depended  upon  for  much 
longer  periods  although  such  instances  have  not  yet  arisen  in 
service.  During  these  guard  periods  the  master  is  entirely  out  of 
sight  and  is  often  at  a  great  distance.  The  dog  does  not  relax  its 
vigil  but  is  always  ready  to  utter  a  warning  growl  and,  if  necessary, 
to  attack.  It  foils  attempts  of  the  prisoner  to  "  inch  "  away  to  a  dis- 
tance from  which  he  might  safely  run.  It  resists  efforts  of  the 
prisoner  to  feed  it  or  otherwise  to  win  its  friendship.  "  Dependa- 
bility "  and  "  sense  of  responsibility  "  are  phrases  often  used  by 
observers  of  the  work  of  our  police  dogs  and  blind  guides.  Perhaps 
our  word  willingness  is  not  the  best,  for  we  refer  to  willingness  in 
relation  to  the  master.  A  dog  is  penalized  in  his  rating  on  this  trait 
if  it  readily  shifts  its  "  willingness  "  to  another  man,  the  prisoner, 
for  example. 

An  animal  is  ranked  high  in  willingness  if  it  persistently 
responds  to  its  master's  requests  with  an  effort  to  fulfill  them, 
even  though  reward  or  correction  be  not  immediate.  Whether 
the  animal  possesses  the  requisite  intelligence  and  physical 
strength,  whether  it  succeeds  or  fails,  is  not  considered.  As 
indicated  elsewhere,  willingness  apparently  has  no  close  rela- 
tion to  either  intelligence  or  conformation.  There  is  a  large 
group  of  dogs  perfectly  capable  of  executing  the  required  move- 
ments which,  nevertheless,  are  strongly  inclined  not  to  do  so. 
Many  such  dogs  appear  to  make  a  nice  distinction  between 
work  and  play.  They  will  take  great  pleasure  in  retrieving, 
in  searching  for  objects,  in  taking  jumps,  etc.     Such  a  dog 
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(after  training)  will  at  times  go  to  its  master  spontaneously 
and  apparently  suggest  a  romp  which  may  include  any  of  the 
acts  mentioned.  It  will  then  respond  promptly  and  appro- 
priately to  commands  to  retrieve,  search,  jump,  trail,  and  the 
like.  But  let  the  situation  be  reversed  and  the  master  initiate 
the  activity.  The  dog  suddenly  seems  to  have  forgotten  all 
it  ever  knew.  The  command,  Cherche,"  appears  to  be  the 
same  stimulus  that  had  previously  sent  the  dog  eagerly  seeking 
the  hidden  handkerchief.  But  now  it  responds  with  a  cheerful 
but  blank  scrutiny  of  its  master's  face.  Often  only  severe 
disciplining  will  demonstrate  that  the  appropriate  response 
can  still  be  made  on  command. 

A  few  dogs  will  work  willingly  for  only  certain  people,  often 
for  only  a  single  individual.  Most  dogs  show  unwillingness 
when  commanded  by  a  stranger.  Certain  animals  have  proved 
to  be  stubborn  regardless  of  who  trains  and  handles  them.  It 
is  very  evident  that  the  best  results  are  obtained  when  a  dog 
and  man  are  carefully  matched.  This  has  been  demonstrated 
again  and  again  in  placing  trained  blind  guides  with  blind  men. 
In  rating  for  willingness  we  consider  only  the  dog's  relation- 
ship with  the  master  for  whom  it  .does  its  best  work. 

No.  Ill,  both  in  his  period  of  instruction  and  in  his  life  of  service, 
has  shown  a  great  willingness  under  certain  men,  and  a  lack  of  that 
quality  under  others.  Although  somewhat  difficult  to  instruct,  he 
passed  his  examinations  and  entered  the  Swiss  gendarmerie.  In 
one  year,  although  he  had  served  under  a  gendarme  who  appeared 
to  be  intelligent,  the  dog  was  discharged  as  a  failure.  After  a  review 
course  under  an  instructor  with  whom  he  worked  well  he  was  placed 
in  service  with  the  guard  of  the  Palais  de  Justice,  Lausanne.  Under 
this  man  he  not  only  performed  his  routine  duties  acceptably,  but 
also  learned  additional  ones.  At  regular  intervals  during  the 
night  he  patrols  the  Palais  thoroughly,  on  command,  entirely  alone. 
The  circuit  he  makes  takes  him  the  length  of  all  the  corridors  on 
each  of  the  several  floors  of  the  building.  His  day-time  duty  con- 
sists chiefly  of  mail  delivery.  He  receives  mail  from  the  concierge 
and  delivers  it  to  whichever  of  the  several  offices  in  the  building  the 
concierge  mentions  in  his  command.  Obviously,  he  executes  many 
commands  entirely  out  of  sight  of  a  master.  Since  he  does  not  shirk 
under  these  conditions  he  deserves  a  high  willingness  score,  despite 
the  fact  that  under  some  men  he  is  most  unwilling. 
8 
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No.  105  may  be  cited  as  a  dog  who  is  unwilling  to  work  for  any 
one  who  has  thus  far  attempted  to  command  him.  This  dog  has 
excellent  conformation,  is  absolutely  gun-sure  and  stick-sure  and 
has  abundant  energy  and  goodwill  for  anything  connected  with 
companionship  or  play.  But  it  has  been  impossible  to  overcome  his 
unwillingness  to  execute  the  routine  chores  associated  with  policing. 
The  animal  has  been  retired  and  is  now  merely  a  companion. 

No.  148  absolutely  refused  to  work  for  a  particular  blind  man. 
During  the  course  of  training  for  the  blind  man  and  bitch  together 
she  always  left  his  room  when  the  door  was  left  open  and  returned 
to  the  training  kennel,  a  small  compartment  which  could  not  have 
offered  much  as  a  counter  attraction.  When  working,  she  frequently 
failed  to  warn  her  man  of  curbstones  and  to  perform  the  other 
routine  duties  of  blind  guiding.  A  few  days  later  she  was  trans- 
ferred to  a  second  blind  man,  without  any  review  instruction.  For 
him  she  worked  eagerly  and  successfully  from  the  beginning.  She 
obeyed  all  commands  with  alacrity.  They  may  now  be  seen  suc- 
cessfully negotiating  the  busy  streets  of  Paris  together. 

Some  dogs  display  their  unwillingness  in  one  way,  some  in 
another.  There  are  two  common  forms  of  display.  In  the  first 
place,  a  dog  may,  after  responding  to  a  few  commands  of  the 
obedience  exercises,  suddenly  "  fail  to  understand  "  any  more 
commands.  It  will  not  cower  or  whine  but  will  remain  blandly 
energetic,  cheerful  and  friendly.  It  will  romp,  but  it  will  not 
work.  If  its  master  walks  off  it  will  probably  follow,  uninvited. 
Another  type  of  dog  may  be  suddenly  "  sunk  "  by  a  command. 
Its  head  and  tail  go  down  and  its  energy  vanishes.  It  is  quite 
depressed  and  doesn't  want  to  hear  any  more  about  it.  It 
may  crawl  on  its  stomach  up  to  the  master  or  it  may  try  to 
slink  away. 

No.  104  shows  her  unwillingness  in  the  manner  first  described. 

Original  breeder  M  displays  stubbornness  in  the  second  way.  So 
also  do  M's  progeny  in  litters  Ol  and  Si  (No.  Ill  of  01  is  an  excep- 
tion) .  The  trait  is  found  in  the  next  generation,  too,  several  indi- 
viduals in  litters  \R  and  C3  being  of  this  type.  It  is  solely  for  this 
reason  that  this  strain  is  being  dropped  from  the  breeding  program. 

It  should  be  emphasized  that  the  term  willingness  applies  to 
the  dog's  attitude  both  toward  learning  new  duties  and  toward 
repeating  ones  which  have  been  mastered  thoroughly.  When 
in  doubt  as  to  whether  a  dog's  refusal  to  perform  learned  chores 
is  due  to  stubbornness  or  forgetfulness,  one  can  keep  the  animal 
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18.    Diso  v.  Hoheluft  No.  G  demonstrates  the  long,  easy  trot   of  a  true  German  Shepherd. 


19.  No.  424  and  No.  428  "  en  pension  "  during  their  puppyhood.  The  young  dogs 
of  the  project  are  raised  in  pairs  on  Swiss  farms  from  the  age  of  eight  weeks 
to  about  14  months.     They  are  then  brought  in  for  instruction. 
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shut  in  the  kennels  for  a  few  days.  The  dog  which  is  merely 
stubborn  will  then  gladly  run  through  its  exercises  for  the 
privilege  of  being  at  large. 

Correlations  with  willingness. 

We  turn  now  to  the  relationship  of  willingness  to  other  func- 
tional traits.    That  to  intelligence  has  already  been  discussed. 

As  might  be  expected,  the  group  of  more  willing  dogs  includes 
a  higher  proportion  of  energetic  animals  than  does  the  group 
of  more  stubborn  dogs.  A  phlegmatic  dog  is  unwilling  to  hump 
itself  in  response  to  its  master's  command,  just  as  it  is  unwill- 
ing to  stir  more  than  necessary  for  any  other  reason. 

A  comment  must  be  made  before  giving  the  results  of  the 
relationship  between  willingness  and  aggressiveness.  A  dog 
was  scored  low  in  aggressiveness  if,  during  the  police  course, 
it  could  not  be  taught  to  bite  a  man.  But  the  willingness  score 
of  a  dog  was  never  penalized  for  this  refusal,  providing  the  dog 
responded  promptly  to  other  commands.  Of  the  67  dogs  which 
could  not  be  taught  to  bite  and  therefore  failed  in  the  police 
course,  all  but  five  have  earned  average  to  high  scores  for 
willingness.  Most  of  the  under-aggressive  dogs  are  very  will- 
ing. The  proportion  of  unwilling  workers  is  far  higher  among 
the  over-aggressive  animals. 

Refusal  to  bite  a  man  is  not  regarded  as  evidence  of  stub- 
bornness, because  it  so  frequently  occurs  in  dogs  which  are 
eager  to  obey  any  other  command.  It  is  not  considered  the 
result  of  fear,  for  it  occurs  in  dogs  which  are  courageous  fighters 
against  their  own  kind.  Despite  the  opinion  prevailing  among 
many  people,  teaching  the  German  Shepherd  to  bite  a  man 
is  the  most  difficult  part  of  the  police  course.  Certain  other- 
wise excellent  instructors  are  unable  to  make  dogs  attack.  The 
unwillingness  to  bite,  at  any  cost,  which  is  displayed  by  a  sub- 
stantial percentage  of  dogs  reminds  one  of  the  taboos  prevail- 
ing among  primitive  races.  These  dogs  have  teeth  and  jaws 
and  have  demonstrated  their  ability  to  use  them  on  other  dogs 
and  on  inanimate  objects,  particularly  when  angered  or  ex- 
cited.   But  they  cannot  be  forced  to  close  those  jaws  upon  a 
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human  hand  no  matter  what  the  provocation.  No  amount  of 
teasing  seems  able  to  overcome  their  prejudice  against  violating 
the  person  of  man. 

The  master  of  No.  104  was  playfully  wrestling  with  his  wife  and 
called  upon  the  police-trained  bitch  to  attack.  She  did  so,  promptly 
and  effectively  despite  the  fact  that  she  and  the  wife  had  lived  in 
the  same  household  amicably  for  several  years.  On  another  occa- 
sion, the  wife  commanded  the  bitch  to  attack  the  master.  The  ani- 
mal responded  by  attacking  the  woman,  although  it  had  been 
demonstrated  that  she  would  attack  any  person  other  than  her 
master  on  the  wife's  command. 

Dog  No.  55  would  attack  and  release  another  dog  when  com- 
manded. Attack  appeared  to  be  a  matter  of  business  which  did  not 
involve  uncontrollable  emotions.  He  would  cease  attacking  and 
refuse  to  fight  a  dog  upon  the  command  to  cease,  even  though  the 
attacked  dog  continued  its  retaliation. 

Sensitivity  is  so  closely  related  to  willingness  that  it  is  quite 
unlikely  that  the  two  can  be  differentiated  entirely  in  rating. 
It  is  probably  closer  to  the  facts  to  say  that  under-sensitivity 
mliy  be  confused  with  stubbornness.  Certainly  a  dog  which  is 
undersensitive  to  both  sound  and  touch  may  appear  to  behave 
unwillingly  when  as  a  matter  of  fact  the  commands  and  the 
motivation  supplied  by  the  instructor  are  less  effective  merely 
because  of  the  animal's  receptor  pecularity.  It  appears  that 
this  difference  is  due  chiefly  to  the  greater  body  sensitivity  of 
the  latter.  Dogs  of  medium  sensitivity  to  touch,  rank  almost 
the  same  whether  or  not  insensitive  to  sound. 

Another  factor  is  unavoidably  concerned  with  the  sensitivity- 
willingness  relationship.  This  is  the  instructor.  It  has  been 
found  that  certain  men,  because  of  a  lack  of  the  proper  range 
and  timbre  of  voice,  are  unable  to  appeal  to  the  dog  successfully 
through  its  ear  but,  because  of  a  certain  finesse  in  muscular 
control,  are  excellent  in  administering  body  correction  and 
caress.  A  dog  with  an  undersensitive  body  and  sensitive  ears 
may  appear  unwilling  under  such  an  instructor  although  it 
works  well  with  another.  Each  instructor  and  each  master 
succeeds  best  with  a  certain  type  of  dog,  and  each  dog  with  a 
certain  type  of  master.    To  secure  maximum  willingness,  the 
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qualifications  of  the  man  must  be  matched  with  the  sensory 
peculiarities  of  the  dog. 

Energy. 

The  only  comment  needed  upon  the  use  of  this  word  is  that 
the  trait  here  referred  to  is  displayed  independently  of  human 
control  of  the  animal.  We  refer  to  speed  and  extent  of  the 
movements  made,  not  in  response  to  command,  but  in  response 
to  internal  stimulation  and  to  non-coercive  external  stimula- 
tion. Dogs  differ  widely  in  the  degree  of  spontaneous  activity 
exhibited  and  the  task  of  scoring  them  was  rather  easier  than 
that  of  rating  for  the  other  functional  traits. 

Correlations  with  energy. 

The  energy-intelligence  and  energy-willingness  relationships 
have  been  mentioned. 

The  average  and  the  under-aggressive  dogs  rank  about  the 
same  in  energy,  but  the  over-aggressive  group  includes  an 
unduly  high  proportion  of  dogs  of  great  energy.  This  is  in 
line  with  the  observed  fact  that  a  dog  can  be  made  mean,  and 
its  aggressiveness  increased,  by  keeping  it  attached  to  a  short 
chain  for  a  couple  of  days.  It  can  not  release  the  energy  it 
generates.  (This  method  is  employed  in  training  for  attack 
those  dogs  which  do  not  possess  sufficient  aggressiveness.) 
Thus,  the  dog's  environment  plays  a  prominent  part  in  deter- 
mining its  aggressiveness.  Even  at  Fortunate  Fields,  there  is 
some  limit  to  the  area  over  which  the  dogs  may  roam.  The 
most  energetic  animals  may  become  more  aggressive  because 
they  cannot  completely  expend  their  energy.  In  America  the 
German  Shepherds  might  not  have  earned  a  reputation  for 
over-aggressiveness  had  they  not  been  kept  so  closely  confined 
in  small  homes  and  in  apartments. 

The  energy-aggressive  relationship,  plus  the  fact  (mentioned 
elsewhere)  that  the  group  of  under-sensitive  dogs  includes  a 
disproportionate  number  of  over-aggressive  animals,  might 
lead  one  to  suppose  that  energy  and  sensitivity  would  be  nega- 
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tively  correlated.  But  the  opposite  relationship  exists,  there 
being  a  lower  proportion  of  energetic  dogs  in  the  less  sensitive 
groups.    The  differences  are  quite  small,  however. 

A  ggressiveness. 

The  extreme  manifestation  of  aggressiveness  is  seen,  of 
course,  in  the  attack.  In  a  general  way,  a  dog  which  is  rated 
under-aggressive  can  not  be  taught  to  attack.  The  dog  of 
average  aggressiveness  can  be  taught,  though  less  readily  than 
an  animal  rated  as  over-aggressive.  The  only  difficulty  in 
teaching  the  latter  consists  in  securing  prompt  cessation  of 
attack  upon  the  command,  "  Halt."  But,  so  far,  no  dog  has 
failed  to  master  this. 

Although  this  extreme  manifestation  is  utilized  only  in 
police  work,  the  trait  has  an  important  bearing  upon  other 
forms  of  service.  A  blind  guide  suitable  for  work  in  a  city 
must  be  moderately  aggressive.  It  must  not  be  sharp  or 
inclined  to  snap  at  strangers  ;  still,  it  must  be  willing  to  push 
its  way  between  people  on  side-walks  and  to  make  room  for  its 
sightless  master.  An  under-aggressive  animal  would  make  no 
progress  in  crowds  because  it  would  be  continually  stepping 
aside.  A  blind  leader  suitable  for  work  in  a  small  French  or 
Italian  village,  on  the  other  hand,  can  well  be  under-aggressive. 
It  has  been  found  that  an  aggressive  leader  will  attempt  to 
shove  its  way  past  the  pigs,  cattle,  etc.,  which  are  encountered 
in  village  streets  whereas  the  safer  course  is  to  avoid  these 
obstructions. 

There  is  a  type  of  over-aggressive  dog  so  clearly  recognizable 
that,  in  some  languages,  there  is  a  term  for  it.  In  German  it  is 
Angstbeisser,  which  can  be  translated,  fear-biter.  Some  dogs 
which  will  not  bite  upon  verbal  command  nevertheless  belong- 
to  this  group.  The  fear-biter  appears  to  have  a  strong  belief 
in  the  value  of  the  first  bite.  If  threatened  and  cornered,  it 
will  always  bite  to  open  a  way  for  escape,  but  it  will  not  then 
continue  to  attack.  All  dogs  of  this  type  have  been  rated 
as  at  least  moderately  aggressive.    It  is  quite  likely  that  en- 
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vironment  plays  an  important  part  in  the  development  of 
a  fear-biter. 

No.  1  as  a  young  dog  appeared  to  be  neither  over-aggressive  nor 
sharp  toward  humans.  He  was  put  in  herding  service  where  he 
infrequently  saw  strangers  and  where  he  learned  to  nip  at  sheep  in 
connection  with  controlling  them.  He  became  a  typical  fear-biter. 
None  of  his  littermates  were  placed  in  this  service  and  none  devel- 
oped this  trait.  Perhaps  No.  1  would  not  have  done  so  in  a  dif- 
ferent environment. 

Correlations  with  aggressiveness. 

The  correlations  with  functional  traits  other  than  sensitivity 
have  already  been  considered. 

The  bearing  of  ear  sensitivity  upon  aggressiveness  seems  to 
be  slight.  The  low  and  medium  sensitive  groups  are  repre- 
sented in  about  the  same  proportion  in  the  over-aggressiveness 
class.  Twenty-three  per  cent  of  the  medium  sensitive  dogs  are 
under-aggressive  as  compared  with  only  16%  of  those  of  low 
sensitivity.  Since  but  one  of  the  11  gun-shy  animals  is  over- 
aggressive,  the  slight  negative  trend  receives  support  from 
this  group.  But  this  trend  is  negligible  and  unreliable. 

One  would  expect  aggressiveness  to  be  more  closely  related 
to  body  sensitivity.  The  trait  is  often  displayed  during  intense 
tactual  stimulation.  In  advanced  police  training  and  in  actual 
service,  the  attack  is  made  in  the  face  of  a  rain  of  blows 
delivered  by  the  pseudo — or  actual  criminal,  who  is  usually 
armed  with  a  club  or  gun.  No  body-shy  dog  has  been  given 
police  training,  but  it  is  supposed  that  it  would  be  very  difficult 
to  teach  such  an  animal  to  attack.  The  difference  between  the 
dogs  of  low  and  medium  sensitivity  is  not  large.  Twelve  per 
cent  of  the  former  and  21%  of  the  latter  failed  to  learn  the 
attack. 

About  one-third  of  the  dogs  which  were  rated  medium  in 
both  body  and  ear  sensitivity  were  under-aggressive,  but  less 
than  one-sixth  of  those  medium  in  one  form  of  sensitivity  and 
low  in  the  other  were  under-aggressive.  Dogs  under-sensitive 
in  both  modalities  receive  the  highest  proportional  representa- 
tion in  the  over-aggressive  groups  and  the  lowest  in  the  under- 
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aggressive.  Although  this  appears  to  be  a  definite  trend,  it 
does  not  follow  that  all  under-sensitive  dogs  are  over-aggres- 
sive. 

No.  107  is  a  dog  which  never  showed  any  signs  of  over-aggressive- 
ness but  which  was  clearly  under-sensitive  to  both  sound  and  touch. 
He  was  successful  in  his  police  course  and  learned  to  attack  in 
response  to  a  verbal  command  or  to  an  action  against  his  master. 
This  dog  served  excellently  with  the  gendarmerie  Vaudois  and  later, 
with  the  Pennsylvania  State  Constabulary.  In  the  latter  service  his 
master  was  shot  and  killed  from  ambush  by  an  insane  man.  The 
dog  took  this  action  as  a  command  for  an  attack  upon  the  mur- 
derer. During  the  attack  the  dog  was  badly  beaten  and  was  shot 
through  the  hind  legs  and  through  the  body.  Despite  this,  he  held 
his  man  on  the  spot  until  the  police  arrived  thirty  minutes  later. 
He  recovered  and  is  still  in  service,  his  courage  unaffected. 

Sensitivity. 

The  shy  dog  is  startled  by  stimuli  of  lower  intensity  than  is 
required  to  disturb  the  average  animal,  but  the  response  of 
the  shy  dog  is  often  one  of  flight  or  trembling,  when  the  normal 
dog  might  merely  turn  its  head.  It  is  apparent,  then,  that  in 
using  the  term  "  sensitivity  "  we  refer,  not  so  much  to  the 
stimulus  threshold,  as  to  the  threshold  in  terms  of  a  fear  re- 
sponse. For  all  we  know,  the  gun-sure  animal  may  possess 
as  great  auditory  acuity  as  the  gun-shy  animal,  but  it  responds 
in  such  a  way  as  not  to  call  attention  to  this  acuity.  Instruc- 
tors have  no  difficulty  in  rating  dogs  with  respect  to  the  efficacy 
of  stimuli  and  from  the  practical  standpoint  the  classification 
is  helpful.  In  instructing  dogs,  the  voice  and  the  hand  are 
utilized  almost  exclusively  in  giving  correction  and  reward. 
Thus,  in  the  course  of  his  regular  work,  an  instructor  cannot 
help  but  form  a  definite  opinion  with  respect  to  the  response 
of  his  pupil  to  auditory  and  tactual  stimuli. 

The  records  suggest  that  body  and  ear  sensitivity  vary  quite 
independently.  There  are  114  animals  recorded  as  under-sensi- 
tive to  sound,  233  as  medium  sensitive  and  41  as  over  sensitive. 
The  ratio  is  2.78—5.68  —  1.00.  Of  the  123  dogs  rated  as 
under-sensitive  to  touch,  51  are  also  under-sensitive  to  sound 
and  67  are  medium  sensitive  to  sound.    For  the  220  animals 
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which  are  medium  sensitive  to  touch  140  are  medium  sensitive, 
60  under  and  20  over-sensitive  to  sound.  The  product-moment 
r  of  +  .25  ±  .03  indicates  the  probability  that  the  concurrence 
of  the  two  forms  of  sensitivity  is  determined  by  chance.  We 
have  records  of  only  a  few  over-sensitive  animals,  but  such 
data  as  there  are  support  this  view. 

The  assumed  independence  of  the  two  forms  of  sensitivity 
suggests  that  shyness  is  not  centrally  determined,  but  is  based 
upon  receptor  peculiarity.  In  other  words,  it  appears  that 
shyness  results  from  the  extreme  irritability  of  specific  nerve 
endings,  sureness,  from  the  lack  of  it.  A  sound  may  actually 
"hurt"  a  gun-shy  animal  and  yet  a  blow  may  not  bother  it. 
If  shyness  were  a  form  of  cowardice  or  general  "  nervousness," 
we  should  not  expect  the  two  forms  of  it  to  vary  independently. 

Besides  the  functional  traits  considered  above,  for  which 
we  have  ratings  for  almost  all  our  mature  dogs,  there  are 
others  on  which  we  have  information  concerning  only  a  por- 
tion of  our  stock.  Because  our  records  are  not  complete,  we 
have  not  attempted  to  correlate  these  traits  with  those  con- 
sidered above.  Nevertheless,  these  traits  will  be  described 
here  and  perhaps  in  the  future,  we  may  have  sufficient  material 
to  justify  correlations. 

Distrust. 

Almost  all  of  the  Fortunate  Fields  Shepherds  can  be  ap- 
proached by  anyone  readily.  The  trait  which  we  have  termed 
"  distrust  "  has  appeared  in  an  extreme  form  in  only  a  few 
animals.  These  few  dogs  are  perfectly  friendly  and  normal 
with  their  own  people,  but  when  approached  by  a  stranger 
they  hastily  withdraw.  They  will  pass  through  a  group  of 
strangers  without  looking  to  right  or  left,  and  will  not  make 
advances  to  any  of  them.  They  show  not  the  slightest  fear. 
When  cornered,  they  do  not  exhibit  the  tail-tucking  and  the 
urinating  responses  often  seen  in  the  frightened  dog.  They 
can  learn  to  attack  in  the  face  of  stick  and  gun.  They  show 
no  fear,  but  neither  do  they  ordinarily  show  fight.  These  ani- 
mals are  not  inclined  to  bite  strangers.    Only  one  of  them  is 
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20.  Obedience  exercises:  rest  in  place.  The  dogs  must  remain  where  placed 
regardless  of  outside  distractions.  At  first  the  master  is  out  of  sight  but  a  few 
minutes,    but    this    period    is   gradually    increased    to   an   hour   or   more. 


1 


21.  No.  138  was  one  of  the  first  Fortunate  Fields  dogs  to  become  a  blind  guide 
in  the  United  States  (No.  78  was  the  first).  She  is  an  understanding  guide  and 
companion  for  her  master,  Dr.  Raymond  Harris  of  Savannah,  Georgia. 
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rated  over-aggressive.  They  are  not  "  barkers."  Their  attitude 
is  entirely  negative.  Their  aim  is  to  withdraw  quietly  from  the 
picture. 

When  one  of  these  dogs  is  given  to  a  stranger  on  leash  it 
will  remain  at  a  distance,  keeping  the  leash  taut.  Enforced 
familiarity  with  a  stranger  will  not  overcome  the  dog's  attitude 
in  less  than  a  week  under  any  circumstances.  Often  much  more 
time  than  this  is  required.  It  has  been  found  that  the  quickest 
way  to  win!  such  a  dog  is  to  adopt  an  unobstrusively  friendly 
attitude  toward  it,  leaving  all  the  actual  advances  to  the 
animal. 

Like  most  traits,  distrust  is  far  more  pronounced  in  some 
animals  than  in  others.  The  above  description  refers  to  ex- 
treme distrust.  A  dog  of  this  type  is  rated  "5."  Extremely 
distrustful  dogs  are  not  very  satisfactory  in  any  form  of  work 
except  liaison,  but  in  this  service  they  have  performed  ex- 
cellently. 

Our  records  are  incomplete  for  distrust,  as  the  project  had 
been  under  way  for  several  years  before  we  began  to  notice 
this  characteristic.  The  later  rating  sheet  notes  on  this  trait 
appear  under  "remarks,"  and  the  earlier  sheets  have  been 
filled  in  from  the  recollections  of  the  instructors.  Distrust  is  a 
trait  which  is  not  easily  detected  in  over-sensitive  dogs,  because 
of  their  fear  and  avoidance  of  most  strange  objects.  It  can 
readily  be  noted,  however,  when  it  occurs  in  dogs  which  are 
not  shy. 

Olfactory  acuity. 

When  working  with  the  animals  an  instructor  can  hardly 
avoid  noticing  that  certain  individuals  are  far  more  susceptible 
to  odors  than  are  others.  Olfaction  is  a  modality  which  bears 
strongly  upon  working  capacity.  For  some  forms  of  work, 
great  acuity  is  essential,  for  others  it  may  be  a  serious  obstacle. 
Nevertheless,  we  are  reporting  no  ratings  for  this  trait  because 
our  records  are  far  from  complete  and  we  know  them  to  be 
not  entirely  reliable.  Many  dogs  with  remarkable  noses  are 
known  to  us  because  they  have  fallen  into  the  hands  of  effi- 
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cient  and  observant  masters  who  have  employed  them  success- 
fully and  spectacularly  in  the  apprehension  of  criminals,  etc., 
under  difficult  circumstances.  They  have  followed  trails  which 
were  old,  and  crossed  and  recrossed  by  fresh  ones.  They  have 
worked  out  trails  covered  by  fresh  snow,  etc.  But  many  other 
dogs  have  not  had  an  opportunity  to  show  their  worth  or 
lack  of  it. 

In  services  other  than  police  and  liaison,  olfactory  acuity  is 
not  essential  to  good  work.  In  fact,  the  dog's  interest  in  odors 
is  usually  brought  to  the  attention  of  the  instructor  because 
it  interferes  with  work.  An  animal  may  show  more  interest 
in  the  trails  it  crosses  than  in  the  work  it  is  doing. 

An  olfactory  rating  is  not  essential  for  breeding  selection 
since  the  capacity  is  present  to  an  acceptable  degree  in  all 
Shepherds. 

Trailing  willingness. 

Trailing  capacity  depends  upon  other  traits  besides  mere 
olfactory  acuity.  Almost  any  Shepherd  has  sufficient  acuity 
to  become  a  good  trailer,  but  only  the  exceptional  dog  possesses 
the  ability  to  use  its  nose  properly.  More  explicitly,  it  is  only 
the  exceptional  dog  which  can  be  trained  to  follow  slowly  and 
carefully  any  trail  its  master  sets  it  on,  regardless  of  what 
other  (and  usually  to  the  dog  more  interesting)  olfactory  cues 
it  may  encounter.  Any  Shepherd  can  trail  a  rabbit,  or  a  bitch 
in  season.  Only  a  few  will,  on  command,  follow  the  trail  of  a 
stranger  leading  through  traffic,  under  snow,  near  a  kennel 
full  of  dogs  or  past  a  woodchuck  hole.  Of  the  many  dogs  here 
observed,  twenty  have  demonstrated  unusual  trailing  willing- 
ness.   They  will  be  referred  to  specifically  in  Chapter  XIII. 

Original  breeder  L  possessed  unusual  olfactory  acuity.  It  was 
hoped  that  after  training  she  would  give  phenomenal  service  in 
criminal  detection  and  other  trailing  work,  but  during  instruction 
she  frequently  set  out  upon  a  human  trail  when  commanded,  only 
to  end  up  by  treeing  a  cat  or  running  a  woodchuck  under  a  brush 
pile.  The  master,  not  knowing  where  the  human  trail  had  been 
laid,  was  unable  to  detect  the  switching  from  it  to  the  animal  trail. 
L.  showed  no  excitement  when  she  happened  upon  the  more  inter- 
esting trail,  but  calmly  and  cunningly  shifted  to  it  without  betray- 
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ing  this  fact  to  the  master.  All  attempts  to  overcome  this  foible  of 
hers  failed,  and  the  instruction  was  abandoned. 

Dogs  are  used  as  trailers  in  Germany  more  than  in  any 
other  country.  Both  sexes  are  employed,  but  the  males  are 
used  mostly  in  city  districts  and  the  females  in  suburban  and 
country  regions.  Males  show  a  stronger  tendency  to  smell 
each  tree  and  post  for  "  cards  of  passage  "  left  by  other  dogs, 
and  these  distractions  are  encountered  more  frequently  in  the 
country  and  suburbs. 

Sex  differences  in  functional  traits. 

Unexpectedly,  a  sex  difference  was  found  in  the  intelligence 
ratings.  In  the  lowest  intelligence  group  we  found  8  males  and 
no  females ;  in  the  next  lowest  groups,  58  males  and  only  28 
females.  In  the  two  highest  groups  there  were  108  males  and 
144  females.  As  there  were  174  males  and  172  females  this 
distribution  seems  too  unbalanced  to  have  occurred  through 
chance. 

A  lesser  difference,  again  in  favor  of  the  females,  is  found  in 
the  energy  ratings.  In  willingness  the  females  still  ranked 
higher  than  the  males,  but  in  this  case  the  difference  was  too 
slight  to  be  significant.  The  proportion  of  females  which  are 
under-aggressive  is  somewhat  higher  than  that  of  males, 
27.2%  as  compared  with  16.5.  The  ratio  of  animals  in  the 
over-aggressive  group  to  those  in  the  average  group  is  higher 
for  the  males,  though  here  also  the  difference  is  small. 

Sex  difference  in  body  sensitivity  and  in  ear  sensitivity  will 
be  treated  together  since  sexes  are  almost  equal  (192  males, 
196  females) .  The  figures  for  the  two  are  quite  similar.  In  each 
case  significantly  fewer  females  than  males  are  rated  under- 
sensitive,  while  the  females  outnumber  the  males  in  the  medium 
and  over-sensitive  groups. 

Taken  at  their  face  value,  our  results  suggest  that  the  females 
are  on  the  average  superior  to  the  males  for  work  other  than 
police.  Many  females  appear  to  lack  the  necessary  aggressive- 
ness for  that  service.  The  higher  average  of  the  females  in 
intelligence    (if  the  difference  is  a  true  one)   is  especially  sig- 
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nificant  for,  as  will  be  shown  below,  this  trait  correlates  better 
than  any  other  with  degree  of  success.  To  oifset  this  possible 
superiority,  females  suffer  the  periodic  disturbance  of  heat. 
As  a  matter  of  fact,  our  data  furnish  little  direct  comparison 
between  the  two  sexes  with  respect  to  the  quality  of  work 
produced,  because  they  compete  in  neither  police  work  or  in 
blind  guiding,  the  two  forms  of  service  which  absorb  the  ma- 
jority of  our  dogs.  Very  few  females  have  been  trained  for 
police  work  and  very  few  males  have  become  blind  guides. 

It  should  be  emphasized  that  the  range  of  individual  differ- 
ences in  each  of  the  functional  traits  considered  and  in  the 
quality  of  work  produced,  is  many  times  greater  than  the 
difference  between  the  averages  of  the  two  sexes. 

Structure-function  relationships. 

It  would  be  a  great  help  in  the  selection  and  breeding  of 
dogs  if  certain  specific  behavior  peculiarities  were  known  to 
correlate  reliably  with  easily  observed  structural  traits.  In 
this  section  there  will  be  briefly  reported  our  conclusions,  based 
upon  a  long  and  tedious  search  for  such  relationships.  For  the 
sake  of  emphasis,  it  will  be  stated  both  here  and  at  the  end 
of  the  section  that  no  reliable  structure-function  correlation 
has  been  discovered. 

We  find  that,  with  respect  to  general  excellence  of  structure, 
as  indicated  by  the  conformation  score,  the  more  intelligent, 
the  more  unwilling  and  the  more  phlegmatic  dogs  average  a 
trifle  higher  than  do  the  groups  representing  the  opposites  of 
each  of  these  traits.  The  standard  deviation  of  the  differences 
between  each  pair  of  averages  is  so  great  (in  each  case  greater 
than  the  difference)  as  completely  to  invalidate  an  attempt 
to  apply  the  results.  If  another  several  hundred  animals  had 
been  examined  the  results  might  very  possibly  have  been 
reversed. 

When  conformation  score  is  compared  with  degree  of  aggres- 
siveness, we  find  the  results  somewhat  more  reliable.  Of  the 
first  242  dogs,  164  of  average  aggressiveness  have  an  average 
conformation  score  of  4308,  as  compared  with  4050  for  the 
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41  under-aggressive  dogs.  Comparison  of  the  difference  of 
258  points  with  the  standard  deviation  of  the  difference  indi- 
cates that  the  chances  are  about  993  in  1000  that  this  differ- 
ence is  a  true  one.  The  37  over-aggressive  animals  also  rank 
below  the  average-aggressive  group  in  conformation,  although 
the  difference  in  this  case  is  less  (190  points)  and  the  chances 
of  its  being  a  true  one  are  only  950  in  a  1000.  Lest  a  hasty 
reader  jump  to  the  unwarranted  conclusion  that,  by  selecting 
a  Shepherd  of  excellent  conformation,  he  will  be  certain  not  to 
get  one  which  is  either  over-  or  under-aggressive  we  must 
point  out  that  these  differences  represent  averages.  The  over- 
lapping of  all  three  distributions  is  almost  57%  of  the  entire 
range  of  conformation  scores.  It  should  be  clear,  then,  that 
these  results  have  scant  value  in  the  selection  of  individuals, 
and  little  application  at  all,  unless  one  is  dealing  with  several 
score  animals. 

Considering  those  dogs  having  complete  write-ups,  it  is 
found  on  comparing  the  320  dogs  which  were  not  penalized 
for  temperament  deficiency  with  the  54  that  were,  the  former 
group  averages  some  90  points  higher  in  conformation  than 
the  latter.  Computation  of  the  reliability  shows  that  the 
chances  are  about  998  in  1000  that  this  difference  is  a  true  one. 
When  temperament  is  analyzed  with  relation  to  the  ratings  on 
ear  and  body  sensitivity,  it  is  learned  that  in  both  modalities 
the  dogs  of  medium  sensitivity  average  higher  than  those 
which  are  either  under-sensitive  or  shy.  The  differences  are 
smaller  and  less  reliable  for  ear-  than  for  body-sensitivity. 
For  both  modalities,  the  shy  dogs  are  the  lowest  ranking  group 
in  conformation.  Again  let  it  be  added  that  we  deal  with 
averages. 

Since  sensitivity  appeared  to  be  loosely  related  to  general 
conformation,  an  effort  was  made  to  determine  whether  this 
relationship  was  the  expression  of  a  stronger  correlation  be- 
tween temperament  and  some  one  or  two  structural  points. 
The  search  was  almost  fruitless.  One  of  the  first  points  dis- 
closed, surprisingly  enough,  was  a  trait  bearing  a  slightly 
negative  relationship  to  sensitivity.    This  was  tail-set.    There 
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was  a  tendency  for  a  good  tail-set  to  occur  with  penalized  tem- 
perament. Lest  some  breeder  looking  for  good  temperament 
should  start  selecting  for  high  tail-sets  we  hasten  to  add  that 
this  correlation  is  no  doubt  spurious,  and  indicates  no  cause 
and  effect  relationship  between  the  traits.  That  low  tail-set 
and  bad  temperament  should  tend  to  coincide  is  no  doubt  the 
fault  of  those  who  have  bred  for  the  show-ring  and  have,  in 
their  striving  for  show  point,  permitted  an  excess  of  shy  dogs 
to  be  produced.  In  opening  lines  we  have  recovered  a  high 
proportion  of  splendid  temperaments  and  have,  at  the  same 
time,  allowed  tail-sets  and  certain  other  show  points  to  recede 
somewhat  toward  the  normal  from  their  artificially  maintained 
position. 

Despite  a  popular  notion  that  large  chest  capacity  and  deep 
breathing  produce,  or  at  least  occur  with  certain  psychological 
traits,  especially  courage,  we  fail  to  detect  such  a  trend.  The 
correlations  between  energy  and  also  between  aggressiveness 
and  chest  capacity  are  faintly  positive,  but  quite  unreliably  so. 
Shyness  appears  to  bear  no  relation  to  chest  development. 

Curiously  enough,  all  but  six  of  the  38  body-shy  dogs  are 
penalized  for  flank  development.  This  is  in  contrast  with 
the  29%  of  the  body-sure  dogs  with  perfect  flank.  The  same 
tendency  is  to  be  noted  in  the  39  gun-shy  dogs,  of  whom  only 
six  are  unpenalized  in  flank  in  contrast  with  33%  and  47%, 
respectively,  for  dogs  medium  and  under-sensitive  to  sound. 
Further  data  on  this  point  will  be  of  interest  when  avail- 
able, inasmuch  as  several  students,  including  Dr.  C.  R.  Stock- 
ard,  believe  that,  malnutrition  is  related  to  sensitivity, 
especially  ear-sensitivity.  Certain  forms  of  malnutrition  are 
thought  to  be  responsible  for  gun-shyness,  and  in  some  cases, 
it  seems  that  dietary  revision  has  corrected  this  condition. 
If  this  is  true,  it  is  quite  possible  that  the  negative  correlation 
between  sensitivity  and  flank  development  is  a  true  one,  for 
the  latter  surely  reflects  intestinal  condition. 

In  general,  those  dogs  having  light  eyes  received  higher 
intelligence  ratings  than  those  with  dark  eyes.  It  is  difficult 
to  believe  that  there  can  be  a  true  relationship  between  these 
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characteristics.  We  can  only  wait  until  more  animals  are  pro- 
duced and  trained  to  learn  whether  this  tendency  is  due 
merely  to  chance. 

Another  apparent  relationship,  which  seems  too  far  fetched 
to  be  taken  seriously,  is  that  which  is  found  between  distrust 
and  tail.  A  far  higher  proportion  of  hooked  tails  are  found 
among  the  dogs  rated  as  distrustful  than  among  the  popula- 
tion at  large. 

Numerous  other  correlations  were  tried,  usually  on  the  basis 
of  some  theory,  such  as  the  supposition  that  general  abundance 
of  energy  may  result  in  more  erect  ear  carriage,  but  nothing 
more  definite  has  come  to  light  than  the  few  faint  relationships 
set  forth  above. 

In  conclusion,  paraphrasing  what  was  said  at  the  outset, 
to  find  a  given  functional  trait  in  a  dog,  one  must  seek  it 
directly.  To  discover  whether  a  dog  is  gun-sure,  one  must  test 
it  with  a  gun.  To  discover  whether  it  is  intelligent  and  willing, 
one  must  train  it.  At  present  there  is  no  reliable  short  cut. 


CHAPTER  IX 

DOGS  AS  STUDIED  BY  PSYCHOLOGISTS 

Before  continuing  with  the  consideration  of  our  own  find- 
ings, we  shall  examine  the  studies  that  others  have  made  of 
the  psychological  traits  of  dogs.  Those  who  are  familiar  with 
literature  on  the  subject  will  find  it  convenient  to  skip  this 
chapter  and  go  on  to  the  next. 

For  centuries  men  have  been  interested  in  the  minds  of  ani- 
mals. Perhaps  the  surest  way  to  start  a  lively  conversation 
among  a  group  of  strangers  is  to  tell  them  of  some  of  your 
dog's  clever  acts.  You  will  immediately  be  swamped  with 
stories  of  remarkable  horses,  cats,  parrots  and  what-not.  This 
intense  interest  in  animals  probably  harks  back  to  the  days 
when  man  first  tried  to  domesticate  his  animal  neighbors.  Nev- 
ertheless, until  quite  recently,  there  was  no  serious  study  of 
animal  behavior.  Anecdotes  which  were  bandied  about  in 
conversation  and  in  literature  were  the  only  grist  for  the  mill 
of  a  comparative  psychologist.  Needless  to  say,  these  anec- 
dotes commemorated,  not  normal  animal  behavior,  but  unusual 
and  extraordinary  incidents  not  at  all  typical  of  the  animals 
which  were  exploited.  Twenty -five  or  thirty  years  ago  a  few 
men  dissatisfied  with  the  anecdotal  material,  decided  to  study 
the  animals  themselves  and  to  record,  not  freak  behavior,  but 
every  day  doings  and  abilities.  So  began  the  modern  science 
of  comparative  psychology. 

The  difficulties  facing  the  comparative  psychologists  are 
many.  Perhaps  the  most  serious -disadvantage  of  using  ani- 
mals as  subjects  is  that  they  cannot  tell  you  about  themselves. 
We  may  conjecture  that  an  animal  is  happy,  or  jealous,  or 
puzzled;  we  may  guess  what  is  going  on  in  its  mind,  but  we 
are  never  able  to  obtain  first-hand  verification  of  our  tentative 
conclusions.  Cautious  scientists  have,  therefore,  refrained  from 
interpreting  animal  behavior  in  mentalistic  or  humanistic 
terms  and  have  contented  themselves  with  merely  describing 
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the  behavior.  We  have  found  in  the  scientific  literature  almost 
nothing  about  a  dog's  capacity  to  "  feel "  pain  and  to  "  hear  " 
sounds,  for  example,  but  we  do  find  much  concerning  its  re- 
sponse to  mechanical  and  to  auditory  stimulation.  We  find 
nothing  about  its  ability  to  "  reason,"  but  we  do  find  many 
descriptions  of  its  behavior  when  solving  problems.  The  emo- 
tional side  of  the  life  of  dogs  (and  of  most  other  animals) 
seems  to  have  been  almost  entirely  neglected,  but  let  us  turn 
to  the  few  facts  that  science  offers  us. 

The  dog's  world. 

We  are  quite  prone  to  assume  that  the  world  of  an  animal 
is  just  like  our  own  world.  Perhaps  the  characteristic  of  our 
environment  which  is  most  important  to  us  is  its  appearance. 
When  we  think  of  a  room,  or  of  a  house,  or  of  a  city,  most  of 
us  think  primarily  in  terms  of  outlines  and  colors.  Sight  is 
probably  our  most  valuable  sense.  Is  the  same  true  of  dogs? 
To  what  extent  can  we  depend  upon  a  dog's  vision  in  his  work? 

Let  us  first  turn  our  attention  to  the  eyes  of  the  dog.  In 
many  breeds  these  are  set  somewhat  to  the  side  of  the  head. 
This  has  the  effect  of  reducing  the  extent  to  which  the  visual 
fields  of  the  two  eyes  overlap.  The  average  dog  sees  a  smaller 
portion  of  the  landscape  with  both  eyes  simultaneously  than 
does  the  human.  Nevertheless,  in  all  but  a  few  eccentric 
breeds,  there  is  a  considerable  field  of  binocular  vision  and 
convergence  of  the  two  eyes  upon  a  single  object  has  been 
demonstrated.  It  is  probable  that  this  convergence  does  not 
occur  as  habitually  and  readily  as  in  our  own  case.  To  put 
the  matter  differently,  the  dog  does  not  constantly  have  the 
two  eyes  simultaneously  focussed  upon  an  object  as  a  man 
does  even  when  he  is  absent-mindedly  thinking  of  other  mat- 
ters. It  may  be  difficult  for  a  dog  to  secure  proper  conver- 
gence upon  objects  reasonably  close  to  him.  Johnson  made  a 
careful  skiascopic  examination  of  the  eyes  of  an  English  bull 
terrier  both  with  and  without  abnormal  dilation  of  the  pupil. 
He  concluded  that  objects  at  a  distance  of  less  than  twenty 
feet  did  not  cast  a  properly  focussed  image  on  the  retina. 
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Unfortunately,  very  little  is  known  of  the  ability  of  dogs  to 
accommodate,  by  adjustment  of  the  lens,  to  objects  at  varying 
distances.  Tests  made  by  Karn  suggest  that  objects  must  be 
close  to  the  dog's  eyes  to  be  seen  clearly. 

In  all  probability,  these  conflicting  findings  can  readily  be 
reconciled,  but  first  we  must  consider  the  nature  of  the  dog's 
retina.  A  most  striking  difference  between  it  and  the  human 
retina  is  that  it  lacks  a  fovea.  When  a  man  focusses  his  eyes 
upon  any  object,  the  light  reflected  from  that  object  is  thrown 
upon  the  fovea  of  the  retina.  Of  course  he  can  see  many  other 
objects  besides  that  one,  but  they  are  seen  indistinctly.  One 
can  test  this  readily  enough  by  focussing  his  eyes  upon  any 
word  on  this  printed  page  and  then  trying  to  see  how  many 
other  words  he  can  read  without  moving  the  eyes.  The  words 
reflected  upon  the  non-foveal  portions  of  the  retina  are  blurred 
and  poorly  defined.  Since  the  dog  lacks  a  fovea,  one  might 
expect  that  even  an  object  upon  which  he  focusses,  is  seen  less 
clearly  than  it  would  be  by  us.  It  is  probable  that  certain  parts 
of  the  dog's  retina  are  more  richly  ennervated  and  more  sensi- 
tive than  others,  but  there  is  no  part,  so  far  as  we  can  judge 
from  structual  examination,  which  compares  in  efficiency  with 
that  remarkable  spot  in  the  center  of  our  own  eyes.  The  dog's 
retinal  elements  are  less  finely  subdivided.  Consequently,  it  is 
probably  only  rather  large  objects  which  are  seen  in  detail,  or, 
to  put  it  another  way,  only  objects  which  are  close  enough  to 
the  dog  to  throw  a  relatively  large  image  upon  the  retina. 
This  brings  us  to  the  probable  reconciliation  of  the  conflicting 
opinions  noted  above.  Doubtless  the  dog  can  most  conveniently 
and  comfortably  look  at  objects  which  are  at  a  distance  of 
twenty  feet  or  more,  but  it  can,  with  an  effort,  converge  and 
focus  its  eyes  upon  nearer  objects.  Since  distant  objects  would 
lack  clear  definition,  however  comfortably  they  might  be 
regarded,  it  is  only  when  a  dog  can  be  persuaded  to  converge 
upon  a  near  object  that  we  can  be  at  all  sure  he  is  seeing  it 
clearly. 

Rather  than  describe  in  detail  the  formal  experiments  in 
which  the  dog's  ability  to  distinguish  forms  has  been  tested,  we 
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shall  merely  mention  the  general  methods  used  and  summarize 
the  results.  The  Russian  students  have  employed  what  is 
known  as  the  Conditioned  Salivary  Reflex  Method.  A  con- 
trivance is  connected  with  the  dog's  mouth  in  such  a  way  as  to 
register  any  flow  of  saliva  which  may  occur.  It  is  found  that 
when  food  is  presented  to  the  animal  the  saliva  starts  flowing 
even  before  the  dog  eats.  The  mere  odor  of  the  food,  or  the 
sound  of  the  food  dishes  being  rattled  is  sufficient  to  start  the 
saliva  flowing.  In  other  words,  any  occurence  which  always 
immediately  precedes  the  feeding  will  cause  the  dog  to  salivate. 
If  the  dog  were  always  shown  a  card  bearing  a  large  black 
triangle  just  before  feeding,  it  soon  salivated  at  the  moment 
it  saw  a  triangle.  If,  then,  it  were  shown  a  card  bearing  a  large 
black  circle  of  the  same  area  as  the  triangle  and  did  not 
salivate  in  anticipation  of  the  food,  we  presume  that  the  dog 
can  distinguish  the  circle  from  the  triangle.  So  much  for  the 
Russian  method. 

Other  investigators  have  used  the  "  discrimination  method  " 
which  differs  from  the  one  just  described  in  two  essentials.  In 
the  first  place,  the  two  forms  which  the  dog  is  asked  to  distin- 
guish are  presented  to  him  simultaneously,  side  by  side.  In  the 
second  place,  the  animal  demonstrates  his  ability  to  tell  the 
forms  apart  (if  he  can  do  so)  not  by  salivating,  but  by  walking 
toward  one  form  instead  of  the  other.  Usually  there  are  two 
doorways,  each  designated  by  a  form.  Thus  one  may  be  marked 
with  a  circle  and  the  other  with  a  triangle.  If  the  animal  hap- 
pens to  select  the  door  bearing  the  circle  and  passes  through  it, 
he  finds  food.  If  he  goes  through  the  other  door  he  does  not. 
Sometimes  the  food  is  behind  the  left-hand  door,  sometimes 
behind  the  other.  But  in  every  case  the  food-door  is  marked 
with  the  circle  and  the  other  door  is  marked  with  a  triangle. 
The  possibility  that  the  dog  could  select  on  the  basis  of  odor 
is  always  ruled  out  in  one  way  or  another.  For  example,  some 
experimenters  place  food  behind  both  doors,  but  behind  the 
negative  door  it  is  protected  by  wire  mesh  so  the  dog  cannot 
reach  it.    In  other  words,  the  only  way  the  dog  can  be  sure 
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every  time  to  select  the  proper  doorway  and  to  earn  his  food, 
is  to  distinguish  between  the  two  forms. 

Several  students  (Johnson,  Williams,  Szymanski)  have 
been  unable  to  train  dogs  to  distinguish  even  very  unlike  shapes 
and  forms.  Others  (Orbeli,  Goubergritz,  Shenger-Krestovni- 
kova,  Buytendijk,  Karn)  report  some  success.  In  some  of 
these  cases  the  experiments  were  poorly  controlled  and  the 
results  cannot  be  accepted.  Probably  the  most  reliable  work 
which  has  given  positive  results  is  that  done  by  Karn.  This 
investigator  clearly  demonstrated  that  two  mongrels  could 
distinguish  a  triangle  with  its  apex  pointing  upward  from  one 
with  its  apex  pointing  downward.  It  should  be  noted  that  the 
triangles  were  large  (their  sides  measured  nine  inches)  and 
that  the  dogs  were  allowed  to  go  as  close  to  them  as  they 
wished  before  making  a  selection.  Karn  writes  that  choices 
were  not  made  until  they  were  less  than  twenty  inches  from  the 
triangles.  It  is  evident  that  the  patterns  cast  large  images  on 
the  retina.  After  the  dogs  had  learned  this  discrimination, 
Karn  gradually  reduced  the  size  of  the  two  triangles,  always 
keeping  the  two  equal.  He  reports  discrimination  of  triangles 
having  three  inch  sides  but  failure  when  two  inch  triangles 
were  used.  There  is  every  reason  to  believe  that  this  failure 
was  due  only  to  the  fact  that  patterns  as  small  as  that 
could  not  be  distinguished.  Let  us  apply  these  results  to  dimen- 
sions on  a  larger  scale.  Presumably,  a  two  foot  object  at  a 
distance  of  twenty  feet  throws  the  same  sized  image  on  the 
retina  as  a  two  inch  object  at  a  distance  of  twenty  inches.  We 
are  probably  safe  in  inferring  that  at  a  distance  of  twenty  feet, 
his  dogs  would  have  been  unable  to  distinguish  a  triangle  with 
the  point  down,  from  one  with  its  point  up,  unless  their  sides 
were  over  two  feet  long.  Glance  across  the  room  to  a  wall  at 
a  distance  of  some  twenty  feet  and  imagine  two  triangles  of 
that  size  placed  there.  Would  you  be  satisfied  with  your  eyes 
if  you  could  not  tell  them  apart?  Would  you  find  your  eyes  of 
much  use  if  you  could  not  read  a  book  unless  it  were  printed  in 
letters  three  inches  high?    When  dealing  with  our  dogs  we 
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23.     A   family  group  during  the  first  year   of  the  project.     From  right  to  left 
old   Hans,   Diso,   Gerta,    Berra  and   Josef. 


24.  Foundation  sire  No.  P,  one  of  the  sources  of  our  trailing  families.  He  died 
in  service  with  the  Gendarmerie  Vaudois,  Switzerland,  after  playing  a  promi- 
nent part  in  the  capture  and  conviction  of  over  fifty  criminals. 
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must  not  assume  that  their  vision  is  like  our  own,  but  must 
allow  for  this  probable  deficiency. 

Let  us  now  consider  the  problem  of  color  vision.  Most  dog 
lovers  are  startled  and  incredulous  when  told  that  probably 
that  to  their  dogs,  the  world  looks  like  a  black  and  white  snap- 
shot. Yet  the  bulk  of  experimental  evidence  supports  that 
opinion.  The  few  experimenters  (Samojloff  and  Pheophilak- 
towa,  Himstedt  and  Nagel)  who  have  offered  evidence  to  the 
contrary,  failed  properly  to  control  the  possibility  that  their 
animals  may  have  been  responding  to  brightness  rather  than 
color  differences.  This  criticism  applies  also  to  a  worker 
(Smith)  who  cautiously  concludes  that  perhaps  dogs  can  see 
colors,  but  if  so,  their  color  vision  is  "  highly  unstable  and 
cannot  be  supposed  to  play  any  part  in  the  animal's  normal 
existence."  The  work  of  the  Russian  students,  as  reported  by 
Pavlov,  unanimously  supports  the  thesis  that  dogs  are  color- 
blind. 

If  dogs  cannot  distinguish  colors,  we  are  led  to  wonder 
whether  this  defect  may  not  be  compensated  for  by  superior 
ability  in  discriminating  differences  in  intensity  or  brightness. 
Can  they  tell  apart  two  shades  of  grey,  which  are  so  nearly  the 
same  that  they  look  alike  to  a  man?  Frolov  reports  that  his 
dogs  were  at  least  the  equal  of  man,  in  this  respect,  but  most 
observers  (Szymanski,  Sutherland,  Stone  for  example)  dis- 
agree. Stone's  work  is  probably  the  best,  and  he  found  his 
Fox  Terriers  only  slightly  inferior  to  man. 

Experimenters  are  agreed  that  the  dog  makes  scant  use  of 
its  eyes  in  learning  problems.  De  Jong  constructed  a  small 
box  with  a  door  that  could  be  opened  by  lifting  a  latch.  In  it 
he  put  his  dog's  food.  Finally  the  animal  blundered  upon  the 
way  to  open  the  door  and  after  a  number  of  trials,  it  would 
open  the  box  promptly  by  lifting  the  latch.  De  Jong,  in  the 
absence  of  the  dog,  turned  the  box  90°  so  that  the  latch  was 
now  in  a  different  position.  When  meal  time  arrived,  the 
animal  went  straight  to  the  box  as  usual,  sat  before  the  side 
where  the  latch  had  previously  been,  and  went  through  the 
motions  of  lifting  it.     The  door,  naturally,  remained  closed. 
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Again  and  again  he  made  the  gesture  of  lifting  the  latch,  a 
gesture  which  would  have  been  successful  had  the  box  not  been 
turned.  The  latch,  in  its  new  position,  was  clearly  visible  from 
where  he  sat,  but  he  persisted  in  attacking  the  box  at  the  point 
where  the  latch  had  been.  Learning  t,o  open  the  box  in  its  new 
position  proved  to  be  hardly  less  difficult  than  learning  the 
problem  in  the  first  place.  De  Jong  tested  several  dogs  in  this 
way,  always  with  the  same  result.  Johnson  has  made  similar 
tests  with  similar  results.  He  also  found  that  dogs  could  learn 
problem  boxes  just  as  well  in  the  dark  as  in  the  light,  and  just 
as  well  when  blindfolded  as  when  able  to  use  their  eyes. 

Several  experimenters  (Hamilton,  Buytendijk  and  Hage, 
Szymanski)  have  tried  using  visual  cues  of  one  kind  or  another 
in  connection  with  training  dogs.  All  report  that  these  were  of 
little  value.  In  one  case,  dogs  and  cats  were  used  on  the  same 
problem  and  it  was  observed  that  the  cats  were  far  better  able 
to  profit  by  visual  aids  than  were  the  dogs. 

Thus  far  we  have  belittled  the  vision  of  dogs,  but  now  we 
come  to  a  type  of  visual  stimulation  to  which  dogs  seem  very 
sensitive.  If  an  object  is  moved  ever  so  slightly,  most  dogs  will 
detect  and  respond  to  the  movement.  In  many  laboratories, 
this  acuteness  has  been  noticed,  but  in  none  has  it  been 
measured.  Pavlov  writes  that  several  of  his  students  have 
demonstrated  that  the  slight  movement  of  an  object  in  the 
vertical  plane  could  be  distinguished  from  movement  in  the 
horizontal  plane,  and  also  that  discrimination  between  clock- 
wise and  counter-clockwise  motion  was  possible. 

This  remarkable  sensitivity  of  dogs,  and  of  many  other 
animals,  to  objects  in  motion  has,  on  more  than  one  occasion, 
led  an  experimenter  to  false  conclusions.  He  has  supposed  that 
his  animal  was  responding  to  whatever  stimuli  he  was  studying 
(sound  for  example) ,  when  actually  the  animal  has  been 
responding  to  entirely  unconscious  movements  of  the  experi- 
menter himself.  This  error  is  now  called  the  "  Clever  Hans 
error,"  in  honor  of  a  horse  who  deceived  experimenters  in  this 
way.  The  horse,  by  tapping  with  his  foot,  counted  out  the 
answers  to  most  complicated  arithmetical  problems  which  were 
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presented  to  him  on  a  blackboard.  For  a  long  time  his  extra- 
ordinary ability  was  a  mystery.  Finally,  it  was  discovered  that 
if  the  man  who  stood  beside  the  horse  counting  his  tapping 
did  not  himself  know  the  answer,  the  animal  kept  on  tapping 
indefinitely.  On  the  other  hand,  if  the  man  expected  some 
answer  other  than  the  true  one  to  the  problem,  the  horse  gave 
the  expected  false  answer.  The  man  who  had  been  counting 
had  unintentionally  made  some  slight  movement,  when  the 
horse  reached  the  expected  number  of  taps,  and  the  animal 
had  learned  to  cease  tapping  upon  observing  this.  Many  dogs 
have  learned  to  respond  to  such  cues  from  their  masters.  Some- 
times the  master  has  been  aware  of  this,  sometimes  not. 

The  stage  dog,  Fellow,  in  the  presence  of  his  master,  Mr. 
Herbert,  followed  quite  accurately  even  complicated  instruc- 
tions given  by  him.  Apparently  the  dog  understood  all  he  was 
told.  But  a  simple  control  test  showed  that  he  was  depending 
upon  more  than  the  spoken  word.  When  Mr.  Herbert  stood 
behind  a  screen  so  that  the  Shepherd  could  not  see  him  while 
executing  the  orders,  many  mistakes  were  made.  It  became 
clear  that,  without  realizing  it,  Mr.  Herbert  had  made  slight 
gestures  which  materially  aided  the  dog  in  his  work.  These 
gestures  were  so  slight  that  they  had  quite  escaped  the  atten- 
tion of  the  psychologists  conducting  the  test  and,  of  course, 
that  of  the  many  audiences  which  had  marvelled  at  Fellow's 
ability  to  comprehend  the  spoken  word.  Nevertheless,  the  dog 
detected  the  movements,  even  from  a  distance  of  40  or  50  feet. 

The  Clever  Hans  error  has  frequently  occurred  in  laboratory 
studies,  especially  in  the  early  days  before  adequate  controls 
were  used.  In  many  experiments  on  the  dog's  hearing,  the 
experimenter  has  been  present  and  probably  unconciously 
aided  his  dog.  Usually  the  danger  was  not  recognized  by  the 
worker.  Swift  writes:  "  I  found  at  first  the  dog  was  inclined 
to  react  to  motion  rather  than  sound,  and  watched  me  closely 
for  the  motion  accompanying  the  low  tone,  and  would  react  to 
this."  According  to  the  conditions  of  the  experiment,  the  dog 
was  permitted  to  take  food  from  the  experimenter's  hand  only 
when  this  low  tone  was  sounded.   Another  investigator,  John- 
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son,  apparently  had  trained  a  dog  to  distinguish  between  notes 
of  different  pitch.  During  this  part  of  the  experiment,  Johnson 
was  watching  the  dog  from  a  position  where  the  dog  could,  in 
turn,  see  him.  As  a  precaution,  Johnson  hid  himself  behind  a 
screen  and  watched  through  a  peephole.  The  dog  no  longer 
responded  differently  to  the  two  pitches.  It,  seems  evident,  then, 
that  even  a  trained  scientist  conducting  an  experiment  cannot 
refrain  from  making  minute  gestures.  The  remarkable  fact  is 
that  the  dog's  eye  is  so  sensitive  to  movement  that  it  can 
detect  these  gestures. 

The  dog's  hearing. 

Most  of  us  have  noticed  that  dogs  hear  approaching  foot- 
steps long  before  we  do,  and  in  other  ways  demonstrate  their 
extreme  auditory  sensitivity.  Laboratory  tests  support  these 
observations.  Tests  made  by  the  Pavlov  workers,  in  Russia 
and  by  Engelmann  in  Germany  show  that  dogs  hear  sounds  too 
faint  to  affect  our  ears.  In  one  of  Engelmann's  tests,  a  German 
Shepherd  at  a  distance  of  24  meters  responded  to  a  sound 
which  a  man  could  not  hear  at  a  distance  of  more  than  six 
meters. 

Do  dogs  hear  a  wide  range  of  pitch,  or  are  their  ears  attuned 
only  to  a  narrow  band  of  the  keyboard?  If  we  may  trust  the 
experimental  evidence  presented  by  Bourmakin,  Andreev  and 
other  Russian  students  it  is  we,  rather  than  the  dogs,  whose 
range  of  hearing  is  restricted.  They  respond  not  only  to  tones 
within  our  range  of  hearing  but  probably  also  to  those  so  high 
that  they  escape  our  ears  altogether. 

It  seems  apparent,  then,  that  the  dog  hears  more  than  we  do, 
since  he  hears  sounds  of  fainter  intensity  and  of  higher  pitch 
than  affect  our  ears.  But  can  he  analyze  what  he  hears?  Can 
he  make  fine  distinctions  with  respect  to  intensity,  pitch  and 
timbre?  Several  of  Pavlov's  colleagues  have  shown  experi- 
mentally that  a  dog's  ability  to  discriminate  sounds  of  varying 
intensity  is  on  a  par  with  our  own. 

With  respect  to  pitch  discrimination,  the  case  is  not  so  clear. 
Johnson,  a  careful  American  investigator,  was  unable  to  train 


126  WORKING  DOGS 

his  dogs  to  distinguish  between  tuning  forks  of  different  pitch. 
Anrep  has  brought  criticisms  against  his  work  which  cannot  be 
detailed  here,  and  has  also  presented  some  interesting  data  of 
his  own.  Using  the  conditioned  salivary  response  method,  he 
obtained  discrimination  of  notes  differing  but  slightly  in  pitch. 
This  is  in  line  with  the  work  of  many  Russian  investigators 
(Razran  and  Warden  have  listed  15  of  them) .  The  star 
performer  appears  to  be  one  of  Beliakov's  dogs.  It  distin- 
guished a  note  of  800  vibrations  per  second  from  one  of  812 
vibrations.  These  two  tones  sound  very  much  alike.  In  fact, 
there  are  many  people  who  would  be  unable  to  distinguish 
them.  Various  Russian  students  also  report  that  dogs  can 
distinguish  various  chords  played  on  an  organ,  sounds  made  by 
a  tuning  fork  when  it  is  held  against  various  types  of  resonator, 
and  even  slight  variations  in  the  rhythm  of  a  metronome. 

Obviously,  ability  to  make  these  particular  distinctions  is 
not  an  advantage  to  a  dog  under  ordinary  working  conditions. 
It  is  of  interest  to  us  only  because  of  the  better  understanding 
it  gives  us  of  the  animal.  There  are  two  other  kinds  of  experi- 
ments which  are  directly  related  to  the  use  a  dog  makes  of  his 
hearing  while  at  work. 

We  refer  first  to  tests  of  the  dog's  capacity  to  identify  the 
position  of  a  sound's  source.  We  shall  entirely  disregard  minor 
work  on  this  subject  and  mention  only  the  one  important 
investigation,  that  of  Engelmann.  He  made  a  great  variety  of 
tests  on  three  dogs,  two  female  Shepherds  and  a  male  Dober- 
mann.  In  every  test  a  number  of  electric  buzzers  were  used. 
Sometimes  one  of  these  was  sounded,  sometimes  another.  The 
dog  was  rewarded  if  it  went  to  the  buzzer  which  had  just 
sounded.  The  sound  was  always  so  brief  that  the  animal  did 
not  have  time  to  move  his  head  or  ears  as  an  aid  in  locating 
the  source  of  the  buzz. 

When  but  two  buzzers  were  used,  and  were  placed  a  little 
below  the  level  of  the  dog's  ears  and  at  a  distance  of  five 
meters,  the  animals  were  always  able  to  identify  the  buzzer 
which  had  sounded,  providing  the  two  were  separated  by  a 
distance  of  at  least  half  a  meter.    When  the  dog  was  at  a 
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distance  of  ten  meters  he  failed,  but  was  again  able  to  select 
correctly  when  the  distance  between  the  two  buzzers  was  in- 
creased to  three-quarters  of  a  meter.  At  twenty  meters,  it  was 
necessary  to  separate  the  two  buzzers  by  a  meter  and  a  half 
in  order  to  obtain  perfect  responses.  The  average  human  being 
could  not  equal  these  records. 

The  dog's  ability  to  distinguish  sounds  emanating  from 
points  lying  in  a  vertical  plane  was  just  as  remarkable.  In  these 
tests,  a  scaffold  and  steps  were  built  so  that,  if  the  dog  thought 
that  one  of  the  higher  buzzers  had  sounded,  he  could  climb  the 
steps  to  indicate  it.  Only  in  the  case  of  sounds  almost  overhead 
were  there  inaccuracies.  In  such  tests,  the  dogs  were  surpassed 
by  cats.  We  might  expect  that  a  tree-climbing  animal  would 
have  acquired  greater  proficiency  in  locating  sounds  immedi- 
ately overhead. 

In  certain  experiments,  the  dogs  were  required  to  locate 
sounds  with  respect  to  both  horizontal  and  vertical  position.  A 
dog  was  placed  in  the  center  of  a  circle  having  a  diameter  of 
three  meters.  Equally  spaced  on  the  circumference  of  this 
circle  were  sixteen  buzzers,  all  at  the  height  of  the  dog's  head. 
Immediately  beneath  these,  on  the  ground,  were  sixteen  other 
buzzers.  Sometimes  one,  sometimes  another  of  these  thirty-two 
buzzers  was  sounded,  until,  at  the  end  of  a  series  of  trials,  each 
had  been  sounded  once.  In  this  difficult  test  scores  of  as  high  as 
27  out  of  32  were  made,  and  in  the  case  of  almost  every  error, 
the  dog  had  made  a  displacement  of  but  one  position. 

Thus,  a  dog  can  tell  with  remarkable  accuracy  the  direction 
from  which  a  sound  comes.  Englemann  next  asks  whether  or 
not  they  are  as  proficient  at  judging  the  distance  between 
themselves  and  the  source  of  the  sound.  To  answer  this  ques- 
tion, he  set  up  three  buzzers  at  distances  of  five,  eight  and 
eleven  meters,  respectively,  from  the  dog.  They  were  in  a 
straight  line,  so  that  they  could  be  distinguished  by  distance 
only,  and  not  by  direction.  All  three  made  sounds  of  identical 
intensity.  Somewhat  to  our  surprise  we  learn  that  the  dogs  did 
rather  poorly.  In  fact,  of  all  the  tests  given,  this  was  the  only 
one  on  which  men  made  scores  superior  to  those  of  the  dogs. 
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Cats,  also,  surpassed  the  dogs  on  this  test,  although  on  most 
others  they  did  not. 

The  comparative  scores  of  dogs  and  cats  on  distance  localiza- 
tion may  be  related  to  their  hunting  habits.  Generally  speak- 
ing, a  cat  stalks  its  prey.  It  approaches  as  near  as  it  can  with- 
out revealing  its  presence  to  its  victim.  Then  it  stakes  all  on 
a  sudden  pounce.  Its  chances  of  success  are  enhanced  if  it 
accurately  gauges  the  distance  of  this  pounce.  A  dog,  on  the 
other  hand,  usually  does  not  stalk  its  prey,  but  rushes  upon  it, 
counting  on  its  superior  speed.  Since  its  prey  is  usually  an 
animal  which  cannot  take  wing,  it  will  have  a  second  chance  if 
its  first  rush  is  inaccurate. 

A  second  type  of  experiment,  which  bears  directly  upon  the 
dog's  value  as  a  worker,  is  one  which  determines  its  ability  to 
understand  the  spoken  word.  There  has  been  some  disagree- 
ment as  to  the  extent  that  dogs  can  profit  by  oral  commands. 
Johnson  tells  of  a  dog  which  apparently  understood  a  long 
series  of  commands.  It  appeared  to  him  that  the  animal  was 
not  paying  much  attention  to  the  Words  of  the  commands  so 
he  tried  giving  them  in  a  different  order  from  that  usually 
employed  in  putting  the  dog  through  his  tricks.  The  dog  ran 
through  the  routine  just  as  though  the  commands  had  been 
given  in  the  usual  order.  Obviously,  the  spoken  word  merely 
released  his  activity  and  did  not  direct  it.  Such  has  been  the 
conclusion  of  many  comparative  psychologists  after  testing 
trick  dogs. 

It  is  clear  that  some  dogs  do  actually  understand  certain 
words  or  phrases.  By  "  understand  "  we  mean  merely  that 
they  always  make  the  same  response  to  a  given  word.  The 
question  has  arisen  as  to  what  element  of  the  oral  command  it 
is  that  determines  their  behavior.  Edinger  believes  that  they 
do  not  sense  the  words  as  we  do,  but  only  the  inflections.  In 
handling  his  female  Shepherd  he  found  that  nonsense  syllables 
served  just  as  well  as  the  words  of  a  command  providing 
they  were  spoken  with  the  same  inflection  that  he  customarily 
gave  the  command.  Schiche,  however,  believes  that  his  Shep- 
herds understand  words  as  such,  since  they  detected  even 
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minor  variations.  For  example,  his  dogs  would  sit  promptly 
upon  receiving  the  command  "  Setz  "  but  to  the  similar  sound- 
ing syllables  "Seek,"  "  Retz,"  "Petz,"  and  "  Ketz "  they 
would  not  sit. 

One  of  us  has  good  reason  to  believe,  if  not  to  regret,  that  a 
dog  can  distinguish  between  two  spoken  words  which  sound 
almost  alike.  While  No.  45  was  being  trained  with  his  guard  at 
a  penitentiary  in  the  United  States  such  a  distinction  was 
made.  The  author  had  known  this  dog  since  it  was  born. 
He  had  been  really  friendly  with  the  dog  and  had  done  much 
of  its  training — in  fact,  even  during  the  period  when  the  guard 
was  being  taught  to  use  it,  there  was  seldom  a  day  when  the 
author  did  not  handle  the  dog  for  some  time  in  demonstrating 
to  the  guard  how  certain  things  should  be  done.  The  group 
of  dogs,  of  which  No.  45  was  one,  had  been  taught  in  French 
and  were  being  turned  over  in  French — a  language  strange 
to  the  guards.  It  so  happens  that  the  words  used  for 
sit  and  attack  are  almost  alike  (Assis  and  Assah)  but  are 
given  in  different  tone.  During  one  of  the  lessons  the  author 
was  taking  the  part  of  an  escaped  criminal.  The  dog  had 
searched  a  wooded  territory  and  finally  found  the  "  criminal." 
The  dog  barked  an  announcement.  The  guard  ran  up,  excited 
and  out  of  breath.  The  guard  intended  to  tell  the  dog  "  sit  " 
while  he  frisked  the  prisoner  for  concealed  weapons.  In  the 
moment  of  excitement  his  French  became  mixed  and  he  gave 
the  command  to  attack  with  the  result  that  the  dog  although 
expecting  the  command  "  sit  "  did  as  he  was  told  and  the 
author  needed  five  stitches  in  one  hand  to  repair  the  faulty 
French  of  the  guard. 

We  have  already  mentioned  tests  made  with  the  German 
Shepherd  Dog,  "  Fellow,"  which  indicated  that  his  apparent 
responses  to  his  master's  spoken  commands  were  actually 
guided  by  the  gestures  that  were  inadvertently  made  as  the 
command  was  given.  In  the  only  published  report  of  this 
work  (by  Warden  and  one  of  the  present  writers)  no  mention 
wlas  made  of  subsequent  tests.  Mr.  Herbert,  instead  of  being 
chagrined   and   annoyed   with   the  experimenters  for  having 
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revealed  Fellow's  dependency  on  gesture,  cheerfully  embarked 
upon  a  new  training  regime.  He  worked  from  behind  a  screen 
so  that  the  only  cues  the  dog  had  were  auditory.  As  a  result, 
Fellow  mastered  a  large  number  of  spoken  commands  and 
proved  that  he  had  learned  to  depend  far  less  upon  his  master's 
gestures.  Even  after  this  training,  however,  he  was  confused 
by  a  conflict  of  gesture  and  spoken  command.  That  is,  if 
Mr.  Herbert  gave  the  command  "  Go  look  out  of  the  window," 
and  at  the  same  time  made  a  slight  movement  of  his  hand 
in  the  direction  of  the  door  the  dog  went  to  neither.  Usually 
after  some  hesitation  he  w/ould  sit  before  his  master  looking 
up  at  him  quizzically  as  though  to  say,  "  Well,  why  don't  you 
make  up  your  mind?  "  It  was  apparent,  that  although  trained 
to  the  voice  he  did  not  neglect  gesture  cues  when  those  were 
available. 

Our  conclusions  are  that  the  exact  elements  of  a  command 
situation  which  are  effective  depend  upon  the  nature  of  the 
dog's  training.  No  doubt,  inflection,  the  actual  words,  and 
also  gesture  all  play  a  part.  If  it  is  intended  to  use  a  dog 
at  night,  or  under  any  circumstances  when  the  master  cannot 
be  seen,  it  is  important  that  he  be  trained  to  respond  properly 
without  benefit  of  gesture,  for  the  average  dog  will  probably 
use  gesture  cues  whenever,  and  as  much  as  possible.  Probably 
they  learn  gestures  most  easily,  and  dogs  are  like  humans 
in  that  they  always  prefer  the  easiest  way. 

The  dog's  remarkable  nose. 

Dogs  so  far  surpass  man  in  keenness  of  smell  that  it  is  diffi- 
cult for  us  to  imagine  the  nature  of  the  sensations  which  they 
receive.  Just  as  it  is  probably  impossible  for  a  dog  to  imagine 
what  colors  are,  so  it  is  impossible  for  us  to  conceive  of  the  vast 
range  of  odors  and  the  delicate  differences  in  chemical  shadings 
to  which  they  are  so  sensitive. 

The  dog's  nose  is  ideally  adapted  for  the  detection  of  min- 
ute amounts  of  odorous  particles.  Its  snout  is  kept  moist  by 
a  glandular  secretion  and  is  extremely  sensitive  to  slight  cur- 
rents of  air.    Upon  feeling  such  a  current,  the  head  is  turned 
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into  the  wind,  the  animal  clears  its  nostrils  and  sniffs.  A  gen- 
erous sample  of  the  air  passes  into  the  nasal  cavity  and  over 
the  mucous  membrane  which  is  richly  innervated  with  the 
finely  subdivided  endings  of  the  olfactory  nerves.  This  mucous 
membrane  is  supported  on  a  complexly  convoluted  bony  struc- 
ture. Its  structure  is  such  as  to  present  a  maximum  surface 
with  a  minimum  obstruction  to  the  circulation  of  the  air. 
By  comparison,  the  human  olfactory  apparatus  is  crude,  yet 
even  the  human  nose  can  detect  chemicals  borne  by  the  air  in 
such  extreme  dilution  that  they  cannot  be  identified  by  the 
most  sensitive  chemical  tests.  We  can  only  imagine  how  ex- 
tremely minute  a  chemical  trace  may  be  and  still  be  detected 
by  a  dog. 

So  that  we  may  devote  more  space  to  the  field  of  studies, 
we  are  going  to  dismiss  all  the  laboratory  Work  in  this  one 
paragraph,  referring  the  reader  who  wishes  details  to  our 
bibliography  (especially,  Buytendijk,  Binet,  Passy,  Henning, 
Heitzenroeder,  Seffrin  and  Russian  students  referred  to  by 
Pavlov) .  In  general  these  studies  show  that  dogs  can  respond 
to  odor  traces  of  all  known  sorts  and  in  dilutions  far  more 
extreme  than  can  be  detected  by  man.  Furthermore,  they  can 
distinguish  odors  which  seem  identical  to  human  beings  :  for 
example,  natural  and  artificial  musk.  The  work  suggests  that 
dogs  are  more  sensitive  to  animal  than  to  vegetable  odors, 
but  it  may  be  that  they  are  merely  more  interested  in  the 
former. 

Trailing. 

It  is  commonly  recognized  that  certain  dogs  can  follow  the 
trails  of  other  animals,  but  no  data  have  ever  been  taken  on 
their  capacity  to  discriminate  between  trails  of  two  animals 
of  the  same  type  or  breed,  or  of  closely  related  species.  Setters, 
ordinarily  skillful  at  pointing  birds,  occasionally  follow  turtle 
trails  to  their  ultimate  embarrassment. 

It  is  certain  that  the  dog's  nose  plays  the  principle  role 
in  trailing  Work.  Recent  trails  are  those  most  readily  followed, 
probably  because  odorous  particles  emanating  from  trailed 
animals  diffuse  rapidly. 
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German  Shepherds  have  been  used  in  testing  the  effect  of 
wind  on  the  trail.  They  follow  a  man's  very  footsteps  on 
trails  leading  straight  into  the  wind  or  when  behind  an 
obstruction  which  cuts  it  off.  However,  when  crossing  open 
country  at  right  angles  to  the  wind  they  run  one  to  two  meters 
to  windward. 

Romanes,  in  1887,  made  some  amusing  experiments  with  his 
female  setter.  She  had  been  proved  capable  of  tracking  him 
even  when  several  people  followed  single  file  in  his  footsteps 
(supposedly  disguising  the  cues) .  However  when  he  walked 
barefoot,  in  stocking  feet,  or  in  new  boots  she  failed  utterly, 
but  she  enthusiastically  pursued  strange  feet  which  were  clad 
in  a  pair  of  her  master's  old  shoes.  Romanes  then  covered  the 
soles  of  the  familiar  foot-gear  with  heavy  brown  paper.  This 
foiled  the  animal.  She  was  led  down  the  trail  far  behind  him 
and  after  poking  along  indifferently  for  some  time,  she  sud- 
denly picked  up  the  odor  at  the  point  on  the  trail  where  a  piece 
of  the  paper  had  worn  through  and  the  sole  of  Romane's  shoe 
made  contact  with  the  ground.  It  is  difficult  for  humans  to 
imagine  a  world  in  which  such  delicate  olfactory  impressions 
play  a  part. 

Why  some  dogs  trail  nose  to  ground  and  others  nose  in  air 
and  how  they  detect  the  direction  of  a  trail  when  approaching 
it  at  right  angles,  are  questions  still  unanswered. 

Lohner  tested  a  female  German  Shepherd's  ability  to  dis- 
criminate among  odor  traces  of  several  individuals.  She  was 
able  to  retrieve  a  piece  of  pine  wood  handled  by  her  master, 
even  though  it  were  placed  with  20  dummy  pieces  among  which 
were  similar  bits  handled  by  five  different  people.  She  never 
failed.  We  are  interested  to  learn  how  little  a  block  of  wood 
need  be  handled  in  order  to  be  identified  subsequently.  If  it 
were  completely  enclosed  in  the  hand,  two  seconds  were  suffi- 
cient. But  if  only  the  master's  finger-tip  touched  it,  a  two 
minute  contact  was  necessary. 

It  is  not  stated  in  the  report  of  Lohner's  work  how  the 
experiment  was  controlled ;  whether  any  of  the  observers  could 
be  seen  by  the  animal  while  selecting  the  object.    We  know 
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nothing  of  dogs'  ability  to  identify  objects  handled  by  strangers. 
Nor  has  it  been  proved  beyond  question  that  they  can  select 
one  stranger  from  a  group  of  strangers  by  means  of  olfactory 
cues  (first  having  been  given  an  opportunity  to  sniff  an  article 
of  the  person's  clothing) .  It  is  nevertheless  obvious  that  their 
power  of  olfactory  discrimination  is  keen  .  .  .  though  as  yet 
unmeasured. 

Major  Konrad  Most  has  developed  interesting  methods  of 
studying  trailing,  but  he  has  not  yet  made  extensive  use  of 
them.  He  had  built  a  sort  of  miniature  overhead  railway. 
Objects  having  a  scent  by  which  a  dog  could  be  guided  were 
carried  through  the  air  or  dragged  along  the  ground  by  it. 
Sometimes  the  trail  consisted  only  of  small  drops  of  liquid 
released  in  the  air  at  predetermined  intervals  along  the  route. 

Another  ingenious  device  was  a  large  wheel  with  porcelain 
shoes  for  treads.  When  this  contraption  wias  pulled  over  the 
ground,  it  left  prints  identical  (except  for  odor)  to  those  of  a 
man's  boots. 

After  analysing  his  results,  Most  concludes  that  the  dog's 
success  in  trailing  depends  upon  his  accurate  discrimination  of : 

a)  earth  odor  from  the  compression  and  stronger  vaporiza- 
tion of  those  spots  stepped  upon. 

b)  plant  odor  from  the  destroyed  vegetation. 

c)  odor  traces  from  the  shoes  and  shoe  polish. 

d)  odor    traces    from    decaying    animal    or    other    organic 
matter. 

e)  the  body  odor  specific  to  any  particular  person. 
Visual  cues  are  of  slight  assistance  to  him. 

In  one  series  of  tests  the  trail-layer  walked  a  certain  dis- 
tance and  then  stepped  into  a  chair  suspended  from  the  rail- 
way and  was  swung  along  aloft.  Every  dog  tested  stopped 
abruptly  at  the  point  where  the  man  had  "  taken  off,"  nosed 
about  in  circles,  and  then  retraced  its  steps.  Apparently,  unless 
the  man's  feet  touched  the  ground,  dogs  could  not  follow  the 
scent.  Of  course  it  is  not  known  whether  these  animals  were 
guided  by  the  appearance  or  by  the  odor  of  the  foot-prints. 
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When  the  shoe-wheel  was  used,  however,  and  human  odors 
eliminated,  some  dogs  followed  the  tracks  and  some  did  not. 
Possibly  because  of  differences  in  training  conditions  or  in 
the  sensory  acuity  of  individuals,  certain  animals  can  utilize 
visual  cues  better  than  others. 

These  techniques  seem  admirably  suited  to  the  problem  of 
determining  the  nature  of  the  clues  to  which  a  dog  is  respond- 
ing when  following  the  trail.  It  is  to  be  hoped  that  they  will  be 
more  fully  utilized  and  that  the  problem  may  finally  be  solved. 

There  has  been  some  controversy  on  the  matter  of  "  purity  " 
of  trailing.  Can  a  dog  be  taught  to  follow  a  given  human  trail 
even  though  it  is  crossed  and  overlaid  by  others?  Can  a  dog 
distinguish  between  the  odor  traces  of  different  individuals? 
The  bulk  of  opinion  seems  to  warrant  an  affirmative  reply 
despite  Most's  dissenting  voice.  Many  severe  field  trials  in 
which  the  Menzel's,  Hannsmann,  von  Ausfeld  and  a  number  of 
other  German  scientists,  breeders  and  trainers  have  taken  part, 
supply  us  with  good  reason  to  believe  that  there  are  dogs  which 
can  be  trained  to  unravel  a  human  trail  despite  numerous  cross 
trails  and  other  obstacles.  Tests  with  chemical  rather  than 
natural  trails  lend  further  support  to  the  belief  that  purity  of 
trailing  is  not  fiction,  but  a  fact. 

It  is  evident  that  except  when  especially  required  to  do  so 
by  man,  a  dog  does  not  frequently  make  use  of  its  ability  to 
follow  a  human  trail.  If  it  becomes  separated  from  its  master 
in  unfamiliar  surroundings  it  will  trail  him,  but  ordinarily, 
when  using  its  nose  for  its  own  purposes,  a  dog  pays  attention 
chiefly  to  traces  left  by  other  dogs  and  by  animals  which  are 
potential  prey.  Almost  no  study  has  been  made  of  the  dog's 
voluntary  use  of  its  nose.  Common  observation  has  led  to  the 
supposition  that  by  examining  traces  of  urine  a  dog  can  learn 
quite  a  bit  about  other  dogs  which  have  passed  along  the  same 
route.  Probably  they  can  determine  the  sex,  state  of  health  and 
other  characteristics,  and  also  can  form  some  sort  of  a  guess  as 
to  the  length  of  time  that  has  elapsed  since  the  visit  of  the 
predecessor.  It  may  be  that  a  dog  can  tell  whether  or  not  the 
caller  was  a  stranger,  and  if  not,  which  friend  or  acquaintance 
it  was.  Such  questions  are  now  in  the  field  of  conjecture. 
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This  brief  survey  includes  most  that  is  definitely  known  con- 
cerning the  dog's  senses.  We  can  conclude  that  the  dog's  world 
differs  from  our  own  chiefly  in  the  following  ways.  His  world 
is  predominantly  one  of  odors.  His  nose  tells  him  thousands  of 
things  about  his  environment  which  entirely  escape  us.  Next 
in  importance  are  his  ears  and  eyes.  He  is  probably  more 
sensitive  to  sounds  than  we  are.  His  vision  is  considerably 
inferior  to  our  own,  and  for  this  reason  he  depends  less  upon  it. 
He  prefers  to  approach  closely  to  objects  that  must  be 
examined.  His  sensitivity  to  the  movement  of  visual  objects 
compares  favorably  with  our  own,  however. 

Our  own  experience  does  not  conflict  with  these  conclusions. 
In  Chapter  1  and  2  we  have  commented  upon  the  extreme  nose 
sensitivity  of  our  dogs,  a  trait  which  sometimes  distracts  the 
animal  from  its  work  but  which,  in  liaison  and  trailing  dogs, 
for  example,  is  most  valuable. 

Our  comment  regarding  the  hearing  of  dogs  is  that  there 
seems  to  be  great  individual  variation.  Most  dogs  can  readily 
be  instructed  to  respond  to  a  number  of  oral  commands.  Some 
of  them  appear  to  understand  most  accurately  the  feeling  of 
the  master  as  it  is  conveyed  by  his  voice.  A  word  spoken  in  an 
encouraging  tone  will  elate  the  dog.  A  cross  word  will  sink  it, 
but  we  have  encountered  a  few  dogs  which  could  not  be  reached 
effectively  through  the  ear.  Of  course  we  cannot  be  sure  that 
this  is  because  of  a  sensory  peculiarity,  but  that  appears  to  be 
the  most  plausible  explanation  of  their  indifference  to  sounds. 

We,  too,  have  noticed  that  it  is  moving  objects  which  most 
surely  influence  the  dog  through  his  eye.  A  dog  often  fails  to 
identify  his  master  at  a  distance  of  thirty  feet  and  in  good 
light  if  there  is  a  breeze  which  carries  the  man's  scent  away 
from  him.  Nevertheless,  he  can  be  taught  to  respond  to 
gestures  made  by  a  man  standing  at  a  far  greater  distance 
than  that. 

A  sense  which  we  use  constantly  in  the  instruction  of 
animals,  and  which  has  not  been  subjected  to  extended  experi- 
mental study,  is  touch.  As  in  the  case  of  hearing,  we  find  wide 
variation.    Certain  dogs  are  very  susceptible  to  manual  cor- 
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26.  The  final  instruction  in  "  fetching  "  requires  the  bringing  of  glass  bottles. 
This  is  a  test  not  only  of  how  well  this  exercise  has  been  learned  but  also  of 
the  dog's  willingness,  as  they  do  not  like  the  feel  of  the  glass  against  their  teeth 
and  are  inclined  to  resist  the  command  to  fetch  a  bottle.     Dog  No.  77. 


27.    Project  dogs  serving  with    the  Italian   police  being   inspected    by    Mussoli 
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rection  and  caress.   Others  appear  to  be  relatively  insensitive 
to  it. 

The  gap  between  dog  and  man  seems  best  bridged  through 
the  senses  of  hearing  and  of  touch.  The  use  of  vision  is  con- 
siderably restricted  because  of  the  deficiency  of  the  dog's  eye. 
The  sense  of  smell  cannot  readily  be  used,  not  only  because  of 
the  practical  difficulties  involved,  but  because  of  our  own 
short-comings  in  that  field. 

The  dog's  intelligence. 

We  turn  now  from  a  consideration  of  the  world  as  it  is 
brought  to  the  dog  through  its  senses,  to  a  consideration  of 
the  dog's  capacity  to  deal  sagaciously  with  the  world.  Scien- 
tific study  of  this  subject  has  been  woefully  inadequate.  Dogs 
in  training  and  in  service  have  displayed  intelligence  of  a  high 
order  as  compared  with  most  other  animals  below  the  primates. 
Unfortunately,  adequate  scientific  methods  of  testing  and 
measuring  dog  intelligence  have  not  been  developed.  In  most 
laboratory  studies  the  dog  has  been  given  problems  originally 
developed  for  testing  other  animals,  and  usually  ill  suited  to 
its  peculiarities.  It  is  evident  that  situations  requiring  skill- 
ful manipulation  may  provide  a  perfectly  fair  test  for  a  monkey 
or  an  ape,  but  were  a  dog  to  fail  on  such  a  test,  we  would  not 
know  whether  to  call  him  stupid,  or  merely  awkward.  His  paws 
and  mouth  might  be  at  fault  rather  than  his  brain.  We  are  not 
surprised  to  find  that  primates  surpass  dogs  in  the  manipula- 
tion of  problem  boxes,  devices  requiring  the  turning  of  knobs, 
the  lifting  of  levers,  etc.  Even  the  raccoon  seems  slightly 
superior  to  the  dog,  probably  because  of  his  hand-like  forepaws. 
Nevertheless,  the  dog  compares  favorably  with  the  cat  in 
problem-box  solving,  and  surpasses  all  other  animals  which 
have  been  tested. 

A  second  form  of  test,  which  fails  to  throw  much  light  upon 
a  dog's  ability,  is  the  maze.  This  apparatus  was  developed 
originally  for  work  with  rodents.  It  furnishes  a  suitable  test 
for  rats  and  the  like,  because  such  animals,  in  their  normal 
environment,  run  through  holes  and  pathways. 
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Kohler  has  observed  the  behavior  of  chickens,  dogs  and  apes 
on  a  problem  which  we  might  term  the  roundabout  way.  Frogs 
and  other  lower  vertebrates  have  also  been  tested  on  this  prob- 
lem. The  animal  is  placed  in  unfamiliar  surroundings  with  a 
fence  between  it  and  some  tempting  food.  A  frog  or  a  chicken 
will  continue  attacking  the  fence  at  the  point  nearest  the  food. 
Failing  to  reach  the  food  in  this  way,  it  may  move  back  and 
forth  along  its  side  of  the  fence,  but  never  going  far  from  the 
food.  Eventually,  it  may  blunder  around  one  end  and  reach 
the  reward.  A  far  higher  form  of  response  is  made  by  the  dog. 
It  may  attack  the  fence  near  the  food  but,  failing  to  dig  under 
or  jump  over  it,  the  dog  will  promptly  turn  its  back  on  the  food 
and  run  along  the  fence  away  from  it  a  considerable  distance, 
apparently  seeking  an  opening.  If  the  dog  happens  to  be  in  a 
completely  fenced-in  enclosure,  it  will  follow  the  entire  circum- 
ference. Its  attack  on  the  fence  is  just  as  vehement  when  aimed 
in  the  direction  away  from  the  food  and  is  undiminished,  even 
though  its  back  is  turned  and  the  reward  is  no  longer  visible. 
For  the  frog  or  the  chicken,  the  reward  must  be  immediate 
temporally,  and  direct  spatially.  For  the  dog,  it  may  be  more 
remote  in  both  time  and  space.  There  is  a  true  qualitative 
difference  in  the  character  of  the  dog's  and  hen's  attack  on  the 
problem.  The  ape's  attack  resembles  that  of  the  dog,  and  its 
superiority  is  not  so  much  qualitative  as  quantitative. 

Another  test  is  the  delayed  reaction  problem.  The  animal 
is  faced  with  three  doorways  over  each  of  which  is  an  electric 
light.  The  light  flashes  on  over  one  of  them  and  the  animal  is 
released.  If  it  passes  through  that  doorway  it  is  fed,  but  if  it 
selects  one  of  the  others  it  is  not.  After  a  little  training  a  rat, 
cat,  raccoon  or  dog  learns  to  go  directly  to  the  lighted  doorway. 
Then  it  is  given  a  series  of  tests  with  a  short  delay  intervening 
between  the  flashing  on  and  off  of  the  light  and  the  selection 
of  the  door.  It  is  restrained  by  leash  or  otherwise,  so  that  it 
must  retain  the  impression  of  the  doorway  which  had  been 
lighted  until  it  is  allowed  to  run  to  it.  When  the  animal  suc- 
ceeds, this  interval  of  delay  is  gradually  increased  until  a 
point  is  reached  at  which  it  fails  to  choose  correctly.    Of  the 
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few  animals  tested,  the  dog  and  the  racoon  seem  to  be  most 
successful.  They  appear  able  to  make  correct  responses  even 
though  disturbed  during  the  interval  of  delay.  They  probably 
do  not  depend  upon  gross  orientation  as  do  rodents,  for 
example.  Unless  rats  point  toward  the  light  when  it  flashes 
and  hold  that  position  during  the  delay  interval  they  are 
likely  to  go  to  the  wrong  doorway.  The  dog  appears  able  to 
free  itself  from  this  concrete  and  awkward  form  of  "  remember- 
ing "  which  door  it  should  choose. 

Perhaps  the  most  satisfactory  laboratory  test  of  dog  intelli- 
gence which  has  yet  been  used  is  one  devised  by  Hamilton  and 
termed  "  The  Quadruple  Choice  Problem."  The  dog  was 
placed  in  a  room  from  which  led  four  doors.  On  any  single 
trial  one  or  another  of  these  doors  was  unlocked .  Never  on  two 
successive  trials  was  the  same  door  left  unlocked.  As  is  usual 
in  problem  solving,  the  animals  were  rewarded  with  food  when 
they  succeeded.  The  only  punishment  for  trying  a  wrong 
door  was  the  delay  in  reaching  their  reward.  Hamilton  tested 
several  kinds  of  animals.  Gophers  were  the  most  stupid,  for 
they  persisted  in  attacking  a  locked  door  again  and  again  with- 
out trying  the  others.  Rats  were  slightly  better,  for  they  more 
often  tried  a  second  door  before  repeating  an  attempt  on  one 
already  found  to  be  locked.  The  horse  did  little  better  than  the 
rodents,  though  since  only  one  was  tested,  we  cannot  general- 
ize and  assume  that  all  horses  would  be  equally  stupid. 
Superior  to  these  animals  were  cats,  for  they  occasionally 
followed  the  sensible  procedure  of  trying  one  door  after  another 
until  the  unlocked  door  was  reached.  Dogs  proved  to  be  even 
more  successful  than  cats.  They  less  frequently  made  the 
abortive  response  of  trying  a  locked  door  a  second  time.  In 
fact,  except  for  monkeys,  it  was  the  dogs  who  most  frequently 
responded  sagaciously  by  avoiding  that  door  which  had  been 
unlocked  on  the  last  previous  trial  and  would,  by  inference  now 
be  locked. 

Again  and  again  it  has  been  demonstrated  that  animals  fail 
to  profit  to  any  considerable  extent  from  an  opportunity  of 
watching  another  animal  solve  a  problem.   Dogs  do  no  better 
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than  cats,  raccoons,  monkeys,  etc.,  on  imitation  tests.  A  dog 
which  has  learned  for  himself  may  open  a  problem  box  repeat- 
edly before  an  untrained  dog.  When  the  latter  is  tested,  it  is 
found  that  he  also  must  learn  by  trial  and  error,  and  requires  as 
much  time  as  though  he  had  not  had  the  advantage  of  watch- 
ing his  companion  work.  Is  this  because  a  dog  cannot  grasp  the 
logic  of  the  situation?  We  cannot  tell.  There  may  be  other  ex- 
planations for  his  failure  to  imitate.  A  quite  possible  one  is  that 
because  of  his  notoriously  poor  vision,  he  does  not  clearly 
perceive  the  relationship  of  the  levers  and  paw  of  the  dog 
operating  them. 

It  is  quite  probable  that  we  would  make  little  progress  in 
educating  a  dog  if  we  depended  upon  it  to  learn  by  imitating 
its  already  trained  brother,  although  the  opportunity  to 
observe  another  dog  at  its  work  can  sometimes  be  used  to 
advantage.  A  novice  dog  will  sometimes  work  better  when  this 
social  incentive  is  added,  especially  if  it  is  young  and  inclined 
to  be  somewhat  timid. 

Judging  from  laboratory  experiments,  the  method  of  teach- 
ing by  putting  an  animal  through  the  required  act  is  not 
effective.  If  the  required  act  is,  for  example,  that  of  pushing 
down  a  lever,  will  it  greatly  help  the  animal  to  learn  if  one 
takes  its  paw,  places  it  on  the  lever  and  presses  down?  The 
answer  is  probably,  "  No."  Before  the  act  is  well  learned,  the 
animal  must  have  made  efforts  of  its  own.  It  must  have  made 
and  corrected  its  own  mistakes.  The  "  putting  through  "  pro- 
cess may  facilitate  learning  to  some  extent  by  drawing  the 
dog's  attention  to  the  essential  features  of  the  problem. 

It  is  unnecessary  to  detail  tests  of  the  dog's  use  of  tools. 
Such  tests  have  been  of  value  in  the  study  of  the  primates, 
since  many  of  these  animals  are  relatively  adept  in  the  use  of 
sticks,  rope,  and  other  implements.  Under  controlled  condi- 
tions, dogs  have  not  demonstrated  any  talent  for  tool  using. 
There  is  anecdotal  material  suggesting  that  certain  dogs  may 
understand  the  value  of  an  implement.  Young  tells  of  New- 
foundlands and  St.  Bernards  which  frequently  swam  in  a  pool 
having  high  banks.    A  large  male  was  often  seen  to  lift  a 
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smaller  female  out  of  the  water  by  the  scruff  of  her  neck.  It 
is  said,  that  when  the  bank  was  too  high  for  this  method,  he 
was  seen  to  seek  and  find  a  stick,  which  he  held  so  that  one 
end  was  within  the  reach  of  the  swimming  dog.  She  seized  it 
and  the  male  thereby  dragged  her  out.  Young  cites  other 
examples  of  behavior  never  observed  under  laboratory  condi- 
tions. A  dog  had  in  some  way  learned  to  drag  in  a  fish  net 
when  hungry,  much  to  the  distress  of  the  fisherman.  In  order 
to  do  this,  he  pulled  it  in  a  foot  or  so  with  his  teeth,  and  stood 
on  this  with  his  feet  while  releasing  his  hold  and  grasping  the 
net  lower  down.  Thus,  always  securing  that  which  he  had 
already  pulled  in,  he  dragged  the  net  foot  by  foot  from  the 
water. 

The  reader  may  already  have  surmised  that,  in  our  opinion, 
no  laboratory  test  has  been  devised  which  displays  dog  intelli- 
gence to  the  extent  we  see  it  manifested  in  every  day  work.  We 
do  not  consider  the  anecdotal  material  (which  any  blind  man 
or  gendarme  having  a  dog  will  gladly  supply  in  quantity)  to 
be  comparable  to  laboratory  tests  in  all  ways.  It  quite  lacks 
statistical  and  environmental  control,  and  the  reports  are 
always  richly  colored  with  questionable  interpretation.  Never- 
theless, the  sagacity  that  certain  dogs  consistently  display  in 
their  work  towers  above  that  usually  displayed  in  a  laboratory. 
This  fact  should  be  a  challenge  to  experimentalists. 

Motivation. 

We  have  considered  the  dog's  sensory  capacities  and  its 
intelligence,  and  have  learned  that,  in  several  respects,  he 
differs  from  other  animals.  It  is  probable,  though,  that  the 
most  unique  psychological  traits  of  the  dog  fall  under  the 
general  heading  of  motivation. 

Over  twenty  five  years  ago  psychologists,  and  especially 
psychiatrists,  began  to  take  great  interest  in  the  motives  which 
govern  human  behavior.  Each  of  the  several  schools  of  psy- 
choanalysis is  built  upon  the  foundation  of  some  particular 
urge  or  driving  power,  which  supposedly  dominates  and  deter- 
mines the  thought  and  action  of  men.  No  doubt  the  fallacy  of 
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each  of  these  schools  lies  in  the  fact  that  it  occupies  itself  with 
some  one  motive  force  and  fails  to  consider  others. 

About  ten  years  ago  comparative  psychologists  began  to 
take  an  experimental  interest  in  animal  motivation.  They 
realized  that  one  could  employ  any  of  several  motives  to  per- 
suade an  animal  to  work  on  a  problem.  Experimentalists  had 
happened  upon  two  forms  of  incentive  which  operated  well 
and  were  employed  almost  exclusively  in  laboratory  studies. 
The  first,  and  most  generally  used,  was  the  animal's  desire  for 
food.  A  hungry  animal  will  work  hard  if  there  is  any  prospect 
of  earning  a  square  meal,  so  when  it  is  desired  that  an  animal 
attempt  to  open  a  problem  box,  it  is  first  starved  for  24  hours. 
It  is  then  presented  with  the  box  in  which  choice  morsels  may 
be  seen  and  smelled. 

A  second  form  of  motivation  is  a  slight  electric  shock.  This 
might  be  called  a  negative  incentive,  since  it  arouses  a  with- 
drawal rather  than  an  approaching  response.  Shock  has  fre- 
quently been  used  in  conjunction  with  a  food  reward.  If,  for 
example,  the  experimenter  wishes  his  animal  to  attempt  to 
distinguish  a  door  bearing  a  triangle  from  one  bearing  a  circle, 
he  will  give  the  animal  food  each  time  he  selects  correctly  and 
he  will  give  it  an  electric  shock  each  time  it  selects  the  other. 

At  first  scientists  interested  in  motivation  wasted  time  in  a 
futile  effort  to  determine  whether  positive  or  negative  motiva- 
tion was  the  more  effective.  Should  we  employ  punishment  or 
reward  in  the  education  of  our  human  or  animal  pupils?  Un- 
fortunately, the  two  motives  can  no  more  conveniently  be 
compared  than  can  pounds  and  quarts.  It  is  not  easy  to  decide 
upon  a  common  measuring  rod  for  punishment  and  reward. 
Perhaps  the  most  satisfactory  is  speed  of  learning.  Then  we 
are  faced  with  the  problem  of  what  strength  of  electric  shock 
should  be  compared  with  what  degree  of  hunger.  Probably  we 
should  employ  that  degree  of  either  which  produced  the  most 
rapid  learning.  So  far,  no  worker  has  found  time  to  determine 
exactly  how  hungry  an  animal  must  be  to  do  his  best,  nor 
exactly  how  much  shock  is  most  effective,  but  out  of  the  work 
which  has  been  done  there  arises  one  conclusion  which  seems 
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trustworthy.  There  may  be  summation  of  motivation.  That  is, 
an  animal  working  under  the  driving  power  of  both  punish- 
ment for  mistakes  and  reward  for  success,  learns  considerably 
faster,  and  remembers  longer  than  one  trained  with  the  use 
of  only  one  or  the  other  of  these  incentives. 

Recently,  comparisons  of  the  strength  of  various  positive 
incentives,  or  rewards  have  been  obtained.  One  of  the  present 
writers  measured  the  relative  strength  of  the  hunger,  the  thirst, 
and  the  sex  drives.  A  new  technique,  the  Obstruction  method, 
was  used.  It  was  found  that  a  rat  was  most  willing  to  undergo 
the  discomfort  of  running  over  an  electrified  grid  if  its  reward 
was  food  or  water.  The  sex  drive  was  less  strong,  for  even 
when  their  physiological  condition  was  at  the  optimum,  the 
animals  were  reluctant  to  run  over  the  grid  for  the  privilege  of 
mating. 

Experiments  of  this  kind  have  not  been  made  with  dogs. 
Nevertheless,  in  ordinary  learning  tests,  it  has  been  shown 
that  both  reward  and  punishment  are  effective  incentives. 
The  trait  that  sets  dogs  apart  from  all  other  animals  which 
have  been  studied  experimentally  is  their  willingness  to  work 
for  a  reward  of  a  most  intangible  nature,  the  approval  of  the 
experimenter.  No  rodents,  cats,  raccoons,  monkeys  or  apes  have 
appeared  anxious  to  please  the  scientists  who  strive  so  earnestly 
to  study  them.  For  these  animals,  the  reward  must  be  some- 
thing of  a  practical  nature,  such  as  food,  and  the  punishment, 
whether  it  be  an  electric  shock  or  a  slap,  must  be  just  as 
tangible.  Canine  subjects  usually  become  attached  to  the 
experimenter,  and  he  finds  a  casual  caress  to  be  a  remarkably 
effective  reward,  and  a  disappointed  or  disapproving  word 
a  potent  punishment.  Finally,  even  the  anticipation  of  such 
disfavor  clearly  controls  the  dog's  behavior. 

Modern  psychologists  are  loath  to  make  mentalistic  inter- 
pretations of  the  behavior  of  animals  in  their  laboratories. 
They  usually  do  not  tell  us  their  guess  as  to  the  emotional 
content  of  their  animals'  minds,  but  when  we  read  that  dogs 
in  the  Leningrad  laboratories,  after  a  week's  experience  with 
the  experimental  routine,  jump  up  on  the  testing  tables  with- 


DOGS  AS  STUDIED  BY  PSYCHOLOGISTS        145 


v 


28.  Dog  No.  549  was  too  distrustful  to  be  of  use  in  any  line  of  work  for  which 
instruction  is  given  by  the  project  despite  the  fact  that  he  was  both  intelligent 
and  willing.  With  his  own  instructor  the  dog  was  "  almost  human  "  and  there 
seems  to  be  no  limit  to  what  he  can  be  taught,  a)  Time  for  lessons,  b)  Spring 
fever.        c)   Being  sick  is  better  than  going  to  school. 

11 
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out  command  and  lift  their  feet,  one  at  a  time,  so  that  the 
apparatus  may  be  properly  adjusted,  can  we  not  assume  that 
they  enjoy  cooperating  with  the  experimenters?  Examples  of 
such  cooperation  could  be  multiplied.  Hamilton  tested  the 
ability  of  a  young  bull  terrier  on  a  puzzle  device  which  necessi- 
tated the  manipulation  of  a  complicated  system  of  pedals. 
During  a  series  that  lasted  many  weeks  this  animal  worked 
zealously  in  spite  of  the  fact  that  no  motivation  of  any  sort 
was  provided  except  the  reward  of  petting  and  kind  words 
whenever  it  responded  successfully. 

Englemann's  experiments  on  hearing  happen  to  have  pro- 
vided us  with  an  interesting  comparison  of  dogs  and  other 
animals  as  laboratory  subjects.  We  have  referred  above  to 
the  methods  used.  One  of  several  buzzers  was  sounded  and  the 
animal  was  required  to  go  to  that  one.  Now  a  buzzer  is  not  a 
fascinating  object  to  any  animal,  but  the  dogs  were  willing  to 
take  the  trouble  to  listen  and  to  identify,  if  possible,  the 
sounded  buzzer  since  the  master  was  so  inane  as  to  desire  them 
to.  A  hen  couldn't  be  bothered  with  such  an  abstract  problem. 
Some  immediate  incentive  was  necessary.  Englemann  dis- 
covered that  a  hen  when  separated  from  her  chicks  was 
interested  enough  in  listening  for  the  sound  of  their  scratching, 
so  he  provided  this  as  a  sound  stimulus.  Cats  were  no  more 
willing  than  hens,  to  work  for  nothing,  but  when  a  cat  was 
given  the  choice  of  a  number  of  small  cages,  one  of  which  con- 
tained a  mouse,  it  would  gladly  listen  to  the  rustling  of  the 
mouse,  for  by  doing  so,  it  was  directed  to  the  right  cage  and 
received  its  tasty,  though  unwilling,  morsel.  One  need  not  be 
told  that  it  is  far  more  convenient  to  work  with  a  dog,  for  this 
animal  aims  to  please. 

Working  dogs,  even  more  than  their  laboratory  brothers, 
provide  us  with  opportunities  to  observe  the  efficacy  of  "  in- 
tangible "  reward  and  punishment.  We  emphasize  this  type  of 
motivation,  not  merely  because  it  is  of  so  great  value  in  the 
instruction  of  working  dogs,  but  because  it  apparently  differ- 
entiates dogs  from  man's  other  animal  companions. 

We  are  not  able  at  present  to  describe  in  objective,  "  scien- 
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tific  "  terms  the  unique  bond  which  may  attach  dog  to  man. 
This,  however,  is  no  reason  for  denying  its  existence.  Other 
animals,  carrier  pigeons,  horses,  cattle  and  so  on,  work  for  man, 
but  they  represent  conscript  labor.  Once  the  master-dog 
relationship  has  been  established,  there  is  brought  into  play 
that  motivation  which  finds  its  roots  in  the  sentimental  attach- 
ment of  canine  for  man.  Concrete  punishment  and  reward  are 
still  used,  and  may  be  necessary  on  occasion,  but  to  a  large 
extent  these  may  be  abandoned.  It  is  more  pleasant  and  more 
convenient  to  rely,  so  far  as  possible,  upon  the  dog's  attrac- 
tive eagerness  to  serve. 

Why  does  a  dog  become  attached  to  a  man?  Why  is  he  willing 
to  place  his  selfish  interests  second,  and  his  master's  desires 
first?  People  have  said  that  a  dog  does  this  because  it  recog- 
nizes the  fact  that  it  must  earn  shelter  and  food  through  the 
bribes  of  flattery.  It  does  not  seem  entirely  plausible  that  a 
dog  should  reason  the  matter  out  in  this  way.  Furthermore, 
certain  observed  facts  do  not  substantiate  this  hypothesis. 
There  are  many  dogs,  for  example,  whose  masters  never  feed 
them.  Presumably  their  devotion  should  be  to  the  cook,  and 
frequently  a  dog  does  seem  devoted  chiefly  to  the  cook.  Many 
a  dog,  however,  daily  accepts  food  from  the  cook,  yet  con- 
stantly seeks  the  company  of  its  master  by  preference.  What 
has  the  master  done  to  earn  it?  Given  his  companionship,  an 
occasional  caress,  an  occasional  romp,  an  occasional  walk.  That 
is  all.  There  are  many  dogs  who  are  won  not  by  the  man  who 
feeds  them,  but  by  the  man  who  gives  them  these  less  tangible 
tokens  of  affection.  We  cannot  understand  exactly  why  this 
is  so,  but  we  are  glad  that  it  is.  Dogs  which  can  be  so  won  are 
not  only  easier  to  teach,  but  also  infinitely  more  fun  to  work 
with. 

Methods  which  have  been  developed  by  comparative  psy- 
chologists have  been  adequate  for  the  study  of  white  rats  and 
other  lower  mammals.  As  applied  to  the  dog,  they  have 
revealed  many  facts  which  are  both  interesting  and  valuable. 
It  must  be  admitted,  however,  that  they  have  left  a  vast  realm 
of  dog  psychology,  and  in  many  ways  the  most  interesting 
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realm,  entirely  untouched.  The  professional  psychologist,  with 
a  dog  or  two  in  his  laboratory,  and  perhaps  a  dog  or  two  in  his 
home,  cannot  expect  to  gain  the  insight  into  canine  nature  that 
comes  to  men  who  raise  and  train  dogs  by  the  score.  Trainer, 
breeder,  and  psychologist  have  much  to  learn  from  one  another, 
and  perhaps  it  is  the  psychologist  who  has  the  most  to  learn. 

To  summarize. 

Let  us  summarize  the  conclusions  we  may  draw  from  our 
survey  of  studies  of  the  dog. 

Odors  and  sounds  are  the  most  important  items  in  the 
canine  Vorld.  Vision  is  imperfect,  being  keen  only  for  moving 
objects  and  is  definitely  a  supplementary  sense.  Since  the 
dog's  nose  is  considerably  keener  than  ours,  and  since  his  ears 
are  also  superior,  we  may  expect  him  to  be  peculiarly  useful  in 
work  requiring  the  use  of  these  organs. 

In  intelligence,  the  dog  is  far  inferior  to  man,  but  probably 
superior  to  any  other  animal  below  the  primates.  It  is  certain 
that  neither  in  laboratory  experiments,  nor  in  preparation  for 
work,  have  dogs  had  an  opportunity  fully  to  demonstrate  their 
native  sagacity.  A  dog  can  be  taught  to  respond  appropriately 
to  an  indefinitely  large  number  of  spoken  words.  No  one 
knows  what  the  limit  of  his  "  vocabulary  "  is.  Under  ordinary 
working  conditions  not  more  than  a  score  of  words  are  needed, 
but  dogs  have  been  known  to  master  responses  to  well  over 
one  hundred  commands. 

Finally,  the  dog  shows  an  extraordinary  willingness  to  work 
for  a  man  he  likes.  Reward  and  punishment  may  be  used  but, 
particularly  in  the  well  educated  dog,  these  may  be  implicit. 
Abrupt  physical  motivation  is  rarely  necessary.  Approval  and 
disapproval  are  effectively  conveyed  by  word  and  gesture. 

In  the  light  of  his  sensory  acuity,  his  native  intelligence,  and 
his  willing  temperament,  we  can  readily  understand  the  dog's 
success  as  man's  companion  and  helper. 


CHAPTER  X 
THE  INHERITANCE  OF  SPECIFIC  TRAITS 

Functional  traits. 

As  will  be  noted  in  Chapter  XIII,  that  characteristic  which 
most  surely  dooms  a  dog  to  failure  in  its  work  is  oversensi- 
tivity,  notably  stick-shyness  and  gun-shyness.  This  was  sus- 
pected before  the  breeding  program  was  launched,  and  was 
clearly  demonstrated  during  the  efforts  to  train  the  shy  dogs 
produced  in  the  first  several  litters.  It  is  quite  natural,  then, 
that  sensitivity  was  closely  observed  and  was  studied  in  more 
detail  than  were  those  functional  traits  whose  relationship  to 
successful  work  appeared  more  remote.  The  data  on  sensitivity 
are  no  doubt  more  reliable  than  those  on  intelligence  and  the 
other  behavior  traits.  It  may  be  for  this  reason  that  only  the 
former  data  correspond  approximately  to  an  expectation  based 
on  a  reasonably  simple  mendelian  relationship.  With  respect 
to  both  tactual  and  auditory  stimulation,  the  less  sensitive  con- 
dition appears  to  be  dominant  to  the  more  sensitive,  and  the 
ratios  approximate  those  that  would  be  expected  if  sensitivity 
were  determined  by  the  operation  of  a  single  factor  pair  (i.  e. 
one  pair  for  auditory  sensitivity ;  another  for  tactual) . 

Auditory  sensitivity. 

Nine  litters  were  produced  from  parents,  both  of  which  were 
undersensitive  (hypothetically  pure  dominant) .  Thirty  pup- 
pies were  raised,  of  which  12  resembled  the  parents  and  18 
showed  auditory  sensitivity. 

In  38  matings,  one  parent  was  undersensitive  (pure  domi- 
nant?) and  the  other  parent  medium  (hybrid?) .  Of  the  166 
puppies  raised,  48  were  undersensitive,  117  medium,  and  1 
oversensitive  (pure  recessive?) . 

In  5  matings,  one  parent  was  undersensitive    (pure  domi- 
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nant?)  and  the  other  oversensitive  (pure  recessive?) .  All  of 
the  21  puppies  raised  were  medium. 

Nineteen  matings  between  parents,  both  of  which  were 
medium  (hybrid?) ,  produced  19  undersensitive,  72  medium 
and  8  oversensitive  puppies. 

Eight  matings  between  one  parent  medium  and  the  other 
oversensitive  produced  2  undersensitive,  32  medium  and  21 
oversensitive  puppies. 

Despite  certain  discrepancies  these  data  suggest  the  assump- 
tion that  over-and  undersensitivity  are  determined  by  allelo- 
morphic  factors,  the  former,  being  pure  dominant,  the  latter 
pure  recessive.  Animals  of  medium  sensitivity  would,  assum- 
edly,  be  hybrids.  In  our  records,  these  three  types  are,  for  the 
sake  of  convenience,  indicated  by  the  symbols  NN,  nn  and  Nn, 
respectively.  Nevertheless,  we  think  it  quite  unlikely  that  sensi- 
tivity to  sound  is  actually  controlled  by  but  a  single  factor  pair. 
In  actual  practice,  the  instructors  are  able  to  subdivide  both  the 
NN  and  the  Nn  groups.  Thus,  a  dog  may  be  classified  as 
undersensitive,  and  yet  be  almost  on  the  borderline  between 
this  and  the  group  of  medium  sensitivity.  Similarly,  a  dog 
rated  Nn  might  appear  to  be  almost  nn.  Probably  the  shy 
group  could  also  be  subdivided  if  these  dogs  were  instructed 
and  studied  as  carefully  as  the  others.  There  appears  to  be  a 
continuum  from  the  most  to  be  least  shy.  Perhaps  the  effect 
of  environment  obscures  the  sharp  grouping  that  the  single 
factor  pair  theory  requires.  It  is  more  likely  that  if  this  trait  is 
inherited  according  to  a  mendelian  scheme,  more  than  a  single 
factor  pair  is  involved. 

Environment  does  very  clearly  alter  the  responses  upon 
which  the  classification  of  the  dogs  is  based.  Many  dogs  have 
obviously  changed  in  the  course  of  their  development.  Such 
shifts  are  usually  toward  the  more  sensitive  end  of  the  scale 
and,  in  a  number  of  cases,  the  change  has  been  sudden  and  has 
followed  an  incident  which  might  possibly  account  for  it.  The 
most  common  incident  of  this  sort  involves  a  sudden  loud 
noise,  accompanied  often  by  violent  stimulation  of  other  kinds. 
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No.  240  was  classified  as  Nn.  She  was  readily  controlled  by  the 
spoken  word,  yet  not  disturbed  by  loud  sounds  and  she  was  gun- 
sure.  She  passed  the  blind  guide  course  successfully  and  started 
service  as  guide  to  a  blind  man  in  Morristown,  N.  J.  Her  work  was 
accurate,  and  the  man  found  that  he  could  trust  her  judgment  with- 
out question.  One  day  she  stopped  him  for  a  curb  at  a  street 
crossing  and  waited  for  a  large  truck,  halted  by  the  traffic  lights, 
to  move  on.  As  the  lights  changed  and  the  truck  started  it  back- 
fired in  the  face  of  the  dog.  The  master,  who  was  shell  shocked  as 
well  as  blind,  jumped  backward,  yanked,  stepped  on  and  fell  over 
his  dog.  Thus,  the  ear-pain  from  the  back-fire  was  followed  imme- 
diately by  the  body-pain  of  the  trampling.  The  animal  was  retired 
from  blind-leading  at  once  because  it  was  found  that  she  had 
become  extremely  oversensitive  to  sound.  After  a  year's  service  as 
companion  in  a  private  home  she  seems  to  have  outgrown  the 
effects  of  this  shock  and  to  have  become  again  gun-sure.  She  has 
not  been  returned  to  blind  guide  work,  however,  for  it  is  feared  that 
in  a  difficult  traffic  situation  the  occurrence  of  another  noise,  even 
though  not  so  loud  this  time,  might  cause  her  to  act  erratically  and 
endanger  her  man. 

Tactual  sensitivity. 

Like  ear-sensitivity,  body-sensitivity  has  three  degrees  and 
these  are  represented  in  the  tables  by  SS,  ss  and  Ss.  In  prac- 
tical work,  further  subdivisions  are  possible.  Occasionally,  but 
less  often  than  in  the  case  of  ear-sensitivity,  the  alteration  of  a 
dog's  behavior  may  require  a  change  in  classification.  The 
ratios  obtained  correspond  to  mendelian  expectancy  in  about 
the  same  ratio  as  do  those  for  ear-sensitivity  and  detailed 
comment  will  be  omitted. 

Divergences  from  mendelian  expectation. 

The  divergence  of  the  actual  results  from  mendelian  expecta- 
tion merits  consideration.  In  both  ear-  and  body-sensitivity 
some  parents  must  have  been  judged  "  pure  "  which  were  not, 
— probably  the  result  of  multiple  factors  and  environment.  The 
proportion  of  hybrids  is  too  high,  although  not  so  much  so  but 
that  the  arbitrary  allocation  of  the  "  unknown "  offspring 
would  compensate  for  the  difference.  The  unknown  dogs  were 
those  which  died  before  entering  training  and  at  too  early  an 
age  to  permit  a  reliable  estimate  of  their  sensitivity  to  be  made. 
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It  may  be  conjectured  that  those  which  died  during  nursing  in- 
cluded an  unduly  large  proportion  of  oversensitive  animals.  In 
the  fierce  competition  for  nourishment  which  occurs,  especially 
in  the  larger  litters  where  infant  mortality  is  high,  it  is  to  be 
expected  that  extreme  sensitivity  would  be  a  serious  handicap. 
This  might  partially  account  for  the  fact  that  fewer  shy 
animals  were  found  than  are  required  by  mendelian  expecta- 
tion. 

There  is  a  factor  which  may  be  responsible  for  the  shortage 
of  animals  in  the  undersensitive  groups.  Under  the  heading, 
"  accident  "  is  placed  a  second  group  of  animals  that  died 
before  they  could  be  classified  for  sensitivity.  Most  of  these 
deaths  were  caused  by  automobiles.  It  would  not  be  surprising 
if  a  disproportionate  number  from  a  single  sensitivity  group 
perished.  Oversensitive  dogs  give  automobiles  a  wide  berth, 
and  even  those  of  medium  sensitivity  are  inclined  to  be  cau- 
tious, but  the  undersensitive  dogs  appear  to  be  as  little  per- 
turbed by  a  roaring  motor  as  by  any  other  threatening  object. 

We  are,  therefore,  inclined  to  believe  that  if  all  the  un- 
knowns had  been  accurately  classified,  we  should  find  the  totals 
for  the  two  extremes  of  sensitivity  elevated  disproportionately. 
If  so,  the  full  results  might  follow  mendelian  expectation 
even  more  closely  than  do  the  partial  results  which  we  can 
publish. 

It  will  be  obvious  to  experimentalists  that,  to  complete  the 
evidence  on  the  transmission  of  sensitivity,  two  ssnn  dogs 
should  be  mated.  It  is  hoped  that  at  least  one  or  two  such 
matings  will  be  tried,  although  clearly  the  purpose  would  be 
only  our  enlightenment.  Shy  dogs  are  both  useless  and  danger- 
ous. They  are  constantly  being  frightened  and  are  menaces 
even  to  their  masters. 

It  will  be  recalled  that  there  is  a  sex  difference  in  both  body- 
and  ear-sensitivity,  there  being  a  higher  proportion  of  females 
in  the  more  sensitive  groups  and  a  lower  proportion  in  the 
less  sensitive.  We  are  not  prepared  to  state  that  this  is  a  true 
difference  suggesting  sex  linkage.  It  may  be  that  the  female 
hybrids  are  more  easily  spoiled  than  the  male  hybrids,  and 
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misplacements  in  classification  might  account  for  the  small  sex 
difference. 

Other  junctional  traits. 
The  material  on  the  functional  traits  other  than  body-  and 
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29.  Instruction  for  police  service.  No.  104  learning  to  guard  a  prisoner.  The  dog 
left  alone  on  guard  is  non-aggressive  unless  the  prisoner  moves.  Any  move  is 
in  itself  the  command  to  attack,  and  cessation  of  movement  is  the  command  to 
cease  attack. 


ear-sensitivity  is  less  likely  to  indicate  the  hereditary  mechan- 
isms involved,  even  though  they  be  simple.  The  percentage  of 
dogs  misjudged  is,  no  doubt,  greater.  Also,  the  effect  of  envi- 
ronment probably  obscures  the  genetic  constitution  of  the  dog 
with  respect  to  these  traits  more  than  with  respect  to  sensi- 
tivity.  The  misplacement  of  a  few  dogs  would  effect  correla- 
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tions  between  traits  far  less  than  it  would  upset  figures  to  be 
compared  with  mendelian  expectation.  If  a  single  sire,  such  as 
No.  105,  or  a  single  dam,  such  as  original  breeder  B,  were  mis- 
placed, the  ratios  would  be  decidedly  altered.  Therefore,  we 
are  content  to  leave  to  others  the  postulation  as  to  hereditary 
mechanism. 

The  evidence  for  a  correlation  between  parents  and  offspring 
with  respect  to  intelligence  or  aggressiveness  is  negligible.  It 
seems  that  if  one  desires  to  produce  either  of  these  traits,  or 
their  opposites,  one  might  as  well  pick  the  parents  at  random 
as  match  individuals  ranking  high  or  low. 

It  might  be  added  that  a  dog  is  rated  for  aggressiveness 
before  it  is  trained.  An  animal  may  be  naturally  non-aggres- 
sive, but  as  a  result  of  its  education  become  extremely  aggres- 
sive. 

No.  431,  of  the  F3  litter,  was  marked  5  for  aggressiveness.  Being 
short  of  material,  we  brought  this  dog  in  for  education  with  his  two 
brothers  at  the  unusually  early  age  of  12  months.  The  two  brothers 
took  their  police  course  and  went  into  penitentiary  service  at  once. 
No.  431,  however,  refused  to  bite  a  human  being.  He  did  not 
appear  to  be  at  all  afraid,  but  he  was  too  good-natured  to  bite. 
The  instructor  suggested  that  he  might  harden  if  he  were  allowed 
to  mature  before  being  given  further  training.  After  three  more 
months  en  pension,  he  was  again  brought  in.  In  three  days  he 
learned  his  attack  and  he  is  today  a  fully  trained  police  dog  in 
service.  He  is  unafraid  and  will,  on  command,  try  to  "  whip  his 
weight  in  wildcats." 

It  is  interesting  to  note  that  with  the  drop  in  aggressiveness 
in  Fortunate  Fields  dogs,  there  is  also  some  loss  of  the  initiative 
that  most  of  the  earlier  Fortunate  Fields  dogs  displayed.  It  is 
quite  possible  that  a  certain  amount  of  natural  aggressiveness 
is  essential  to  that  characteristic  which  we  call  initiative —  (the 
tendency  to  step  ahead  and  try  to  figure  out  a  problem  in  the 
master's  absence  rather  than  to  wait  for  him  to  come  and 
demonstrate  the  next  move  to  be  made) . 

There  is  a  tendency  for  like  to  beget  like,  so  far  as  energy 
is  concerned.    Parents  ranking  high  in  energy  produce  the 
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largest  percentage  of  highly  energetic  offspring.  Furthermore, 
the  greatest  variability  is  found  in  the  progeny  of  two  indivi- 
duals representing  contrasting  aspects  of  this  trait. 

Distrust. 

The  extreme  manifestation  of  the  trait  we  have  termed  dis- 
trust has  been  observed  in  only  a  few  of  our  dogs.  A  study  of 
our  pedigrees  throws  some  light  on  the  problem  of  how  this 
peculiarity  is  produced. 

Our  earliest  notes  concerning  this  trait  refer  to  dogs  No.  55 
and  No.  57.  These  brothers  were  raised  en  pension  in  Germany. 
While  there,  they  were  given  some  obedience  training,  even 
though  they  were  very  young.  This  happened  without  our 
orders  or  knowledge  and  included  one  exercise  in  which,  when 
the  pair  was  called  from  a  distance  the  trainer  would  raise  and 
drop  his  hand.  The  response  of  the  dogs  was  to  stop  and  then 
to  drop  prone  on  the  ground.  When  they  were  sent  back  to  us, 
No.  51  was  slightly  distrustful  and  No.  55  more  so.  At  the 
time,  we  thought  it  nothing  more  than  a  possible  result  of  over- 
correction of  dogs  trained  at  too  early  an  age.  Probably  the 
trait  was  chiefly  genetic  in  its  origin  since  it  persisted  despite 
subsequent  training.  Nevertheless,  both  animals  were  placed 
in  our  police  course  and,  although  sensitive,  passed  it  success- 
fully and  went  into  service.  Both  of  them  are  efficient  and 
absolutely  fearless.  One  of  them,  No.  55,  in  an  encounter  with 
two  fugitives  from  justice  was  so  badly  beaten  that  there  was 
not  a  spot  on  his  body  as  large  as  one's  open  hand  that  was 
not  bleeding,  yet  he  succeeded  in  detaining  both  men  until  his 
gendarme,  who  had  heard  the  uproar,  arrived  a  few  minutes 
later. 

Another  of  our  first  animals  to  be  rated  distrustful  was 
bitch  No.  76.  At  the  time,  her  condition  was  laid  to  environ- 
ment. It  was  noted  that  she  was  suspicious  of  men,  but  not 
of  women.  This  bitch  had  had  "  distemper,"  and  had  become  so 
weak  that  for  several  days  in  succession,  the  veterinarian  (a 
man)   had  given  her  hypodermic  injections  to  keep  her  alive. 
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It  was  after  her  recovery  that  we  first  noticed  that  she  would 
not  trust  men.  We  think  this  was  because  of  the  frequent 
injections  given  her  by  a  man.  Two  sons  of  this  bitch,  No.  271 
and  No.  273,  are  in  service  in  the  New  Eastern  State  Peniten- 
tiary, Gratersford,  Pa.  Both  have  aggressive,  hard-attacking 
temperaments.  One  is  not  at  all  distrustful  and  the  other  only 
slightly  so. 

No.  83  was  described  by  his  teacher  as  "  slightly  suspicious  " 
at  the  beginning  of  his  instruction.  This  dog  has  given  satis- 
factory service  with  the  gendarmerie  Vaudois,  and  has  been  on 
cases  demanding  sureness  and  willingness  in  attack.  He  sired 
the  Si  litter,  which  included  one  shy  son,  who  may  also 
have  been  distrustful.  The  others  in  the  litter  could,  by  no 
stretch  of  the  imagination,  be  called  distrustful. 

No.  80  was  forward  and  unsuspicious  as  a  youngster,  but 
when  inspected  en  pension  at  the  age  of  one  year,  she  was 
extremely  distrustful.  She  could  be  caught  only  after  much 
effort.  There  were  two  idiot  children  at  the  farm  and  we 
thought  that  they  might  have  mistreated  her.  Her  distrust- 
fulness  was  so  extreme  that  it  was  impossible  to  instruct  her, 
so  she  was  shot. 

Of  the  Ml  litter,  only  four  bitches  survived:  Nos.  90,  92, 
94  and  96.  All  were  distrustful.  Only  No.  94  was  given 
training.  Her  work  as  liaison  dog  with  the  army  requires  her 
to  distrust  strangers. 

No.  107  was  moderately  distrustful  at  the  start  of  his 
police  course  and  during  the  first  few  weeks  of  service.  Then 
this  trait  gradually  disappeared,  perhaps  as  a  result  of  good 
environment.  An  anecodote  illustrating  his  courage  was 
given  in  Chapter  VIII. 

The  above  cases  are  examples  of  animals  possessing  this 
peculiar  trait  of  distrust.  In  most  of  our  dogs  it  is  entirely 
lacking;  others  are  only  slightly  distrustful;  some  more  so. 
A  very  few  possess  the  trait  in  such  an  extreme  form  that  they 
are,  to  all  intents  and  purposes,  wild  animals.  In  moderate 
cases,  the  suspiciousness  manifests  itself  on  first  acquaintance, 
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but  can  be  overcome,  as  it  relates  to  a  particular  person,  by  a 
few  days'  contact.  Occasionally  after  training,  the  trait  entirely 
disappears.  It  will  be  noted  that  this  trait,  is  found  in  some  of 
our  most  courageous  animals  and  seems  to  be  totally  unrelated 
to  fear  or  to  body-  or  ear-sensitivity. 

It  was  when  the  Q2  litter  matured  that  we  first  began  to 
consider  this  characteristic  seriously.  Almost  all  dogs  in  it, 
and  in  the  E3  litter,  were  distrustful.  So  many  of  the  Q2 
litter  were  shy  that  we  regarded  their  distrust  as  a  manifesta- 
tion of  shyness.  With  the  E3  litter,  this  possibility  was  re- 
moved, for  none  of  the  litter  was  shy.  In  fact,  several  of  the 
litter    were    somewhat    undersensitive — yet    distrustful. 

At  this  time  we  took  all  the  record  cards,  and  in  a  con- 
ference with  the  instructors,  went  back  in  memory  and 
marked  each  of  the  dogs  according  to  the  consensus  of  the 
opinion  of  those  who  had  known  the  animal,  whether  en 
pension,  in  training,  or  in  service.  The  dogs  were  marked 
from  1  to  5;  1  indicating  that  the  animal  was  not  at  all 
distrustful  and  5  that  it  was  so  much  so  as  to  be  "  presque 
sauvage."  Animals  were  marked,  "  X,"  if  the  instructors 
had  no  clear  opinion,  or  did  not  recall  them  exactly  enough 
to  give  a  rating.  The  same  mark  is  given  animals  which  died 
young,  and  animals  which  were  so  shy  that  it  was  impossible 
to  estimate  the  degree  of  their  distrust.  The  proportion  of 
distrustful  animals  is  about  the  same  for  the  two  sexes,  but, 
when  present,  the  tendency  seems  usually  to  be  more  pro- 
nounced in  the  females  than  in  the  males. 

Apparently  breeders  B,  D,  M  and  T  have  been  especially 
rich  sources  of  distrust.  All  of  these  were  show  animals.  The 
most  distrustful  litter  is  E3,  which  has  a  litter  average  of  4.5. 
The  following  pedigree  of  E3  shows  how  this  trait,  un- 
watched  and  unchecked,  gradually  built  up  to  the  high 
value  we  find  in  that  litter.  For  each  parent  the  average 
progeny  rating  for  distrust  is  given  in  parentheses. 
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No.  D    (2.78) 

J 

No.  Ill    (2.73) 

No.  M    (2.33) 

Litter  E3 

(Av.  distrust 

of  4.5) 

No.  P    (2.07) 

No.  A   (2.00) 

No.  202    (3.38) 

1                                     No.  3   (2.14) 

J  ~ 

— < 

No.  48   (2.56) 

No.  K   (1.33) 

]  No.  B   (3.43) 

One  of  the  most  distrustful  bitches  of  the  E3  litter  (No. 
442)  is  being  retained  for  experimental  breeding  in  an  effort 
to  learn  more  about  the  transmission  of  this  characteristic. 
It  would  seem  from  its  mode  of  expression  as  though  it  were 
due  to  multiple  factors.  The  fact  that  the  trait  shows  in 
progeny  of  parents,  both  of  which  rate  "  1,"  suggests  that  it 
is  at  least  partially  recessive.  Although  trustful  dogs  appear 
from  parents,  both  of  which  show  at  least  a  trace  of  distrust, 
this  would  be  possible  with  a  multiple  factor. 

Willingness. 

The  characteristic  of  general  willingness  to  work  seems  to 
be  descending  in  a  remarkably  clean-cut  line  from  No.  18 
through  her  son,  No.  55  and  his  son  No.  169  and  his  two  sons 
No.  307  and  No.  417.  This  brings  us  to  the  group  of  dogs  still 
under  18  months  of  age,  and  so  not  considered  here.  In  this 
line  there  is  a  disproportionately  large  number  of  exceptionally 
willing  animals. 

Trailing -willingness. 

It  appears  that  the  trait  of  trailing- willingness  is  inherited, 
although  our  data  are  too  few  and  the  trait  is  too  complex 
to  permit  a  conjecture  as  to  the  mechanism.  Every  one  of  the 
twenty   outstanding  trailers   mentioned   in   Chapter   VIII  is 
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30.  A  blind  guide  at  work  in  Switzerland.  No.  428  takes  her  master  through  the 
only  opening  on  the  sidewalk.  Had  the  walk  been  completely  blocked  she  would 
have  sat  at  the  curb  to  indicate  the  step  before  leading  her  master  along  the 
gutter  around  the  obstruction. 


~ 


31.  At  the  end  of  the  annual  Swiss  army  manoeuvers,  that  branch  of  the 
service  which  has  given  the  best  performance  during  the  mock  warfare,  heads 
the  defile  as  a  mark  of  honor.  For  several  years  the  liaison  dogs  bred  and 
instructed  by  the  project  have  been  awarded  this  honor  because  they  were  the 
one  means  of  communication  which  could  not  be  "  cut." 
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derived  from  the  same  stock.  Anyone  interested  can  find  com- 
plete pedigrees  in  the  stud  books  of  the  Schaferhund  Verein 
(SV) ,  Augsberg,  Germany,  by  referring  to  the  numbers  given 
below.  It  is  sufficient  here  to  say  that  all  were  derived  from 
the  von  Blasienberg  line.  These  trailers  are: 


Our  number 

Name 

SV  number 

7 

Brahmin 

SZ#  303237 

18 

Brunhilde 

303240 

26 

Chua 

329723 

55 

Hoyden 

354918 

57 

Hunch 

354919 

77 

Kim 

354935 

91 

Llhama 

354942 

119 

Quid 

374429 

125 

Quorum 

374432 

114 

Quaker 

374433 

165 

Vox 

384683 

169 

Water 

384685 

174 

Yeast 

389033 

239 

Espoir 

399834 

230 

Fleur 

399838 

307 

Noble 

403337 

323 

Parole 

415768 

354 

Vedette 

415782 

356 

Vigilant 

415783 

417 

Demone 

419130 

Certain  specific  behavior  peculiarities. 

Besides  these  general  traits,  there  are  a  few  specific  peculi- 
arities which  appear  to  be  transmitted  from  generation  to  gen- 
eration.   Of  these  we  mention  only  two : 

1)  No.  3  was  amenable  to  the  usual  obedience  exercises 
and  to  training  in  general,  with  the  exception  of  fetching.  It 
was  extremely  difficult  to  teach  him  this  act  at  all.  Even  after 
it  was  well  learned,  the  command  always  aroused  in  him  reluc- 
tance to  work  which  was  foreign  to  his  nature.  On  occasion, 
he  even  became  over-aggressive  when  given  this  command.  It 
is  unusual  for  a  dog  to  be  unwilling  to  fetch.  The  peculiarity 
had  not  been  observed  in  any  dog  other  than  No.  3  and  in 
certain  animals  descended  from  him.  About  one-half  of  his 
progeny  resemble  him  in  this  respect. 

2)  The  second  peculiarity,  unwillingness  and  difficulty  in 
the  execution  of  high  jumps,  has  been  observed  in  only  the 
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following  animals :  the  three  males  of  the  01  litter,  original 
breeder  M  from  whom  the  litter  is  descended,  and  several  of 
the  progeny  of  No.  Ill,  who  was  one  of  the  01  males.  A  dog 
of  this  type  will,  upon  command,  jump  from  the  ground,  hook 
its  front  paws  over  the  top  of  the  jump,  hang  there  and  howl. 
Usually  jumping  is  well  learned  after  an  hour  of  instruction. 
Jumping  is  used  chiefly  as  a  "  pleasure  "  exercise  to  bring  up 
the  spirits  of  a  dog,  but  these  animals  required  as  much  as 
three  weeks  to  master  the  routine,  and  even  then  responded 
to  the  jumping  command  as  though  it  were  punishment. 

Analysis  with  the  aid  of  slow  motion  pictures  revealed  the 
structural  basis  of  this  behavior  peculiarity.  Slow  movies 
were  made  of  a  couple  of  willing  high  jumpers,  and  also  of  a 
dog  which  took  low  jumps  well  but  hesitated  at  high  jumps. 
As  we  studied  pictures,  we  noticed  that  the  willing  high  jump- 
ers went  over  a  seven  or  eight-foot  jump  and  down  to  the 
ground  with  no  hesitation.  On  landing,  the  shock  was  taken 
up  by  the  various  angles  of  the  fore  limbs.  The  landing  and 
the  run  from  the  jump  was  one  smooth,  flowing  action. 
The  shock  was  taken  up  by  the  front  angulation ;  the  hind 
feet  came  well  ahead  and  gripped  the  ground;  powerful  action 
of  the  loin  and  back,  as  the  body  was  straightened  out,  pro- 
pelled the  animal  forward. 

With  the  "hesitating"  jumper,  however,  the  picture  was 
very  different.  Over  a  low  jump  this  dog  leaped  as  smoothly 
as  did  the  others.  From  a  jump  of  four  feet,  she  came  at  once 
to  the  ground,  the  shock  was  taken  up,  and  she  continued 
ahead.  On  the  higher  jumps,  however,  the  slow  motion  picture 
brought  out  what  we  had  previously  failed  to  notice.  The 
front  angles  failed  fully  to  take  up  the  shock  and  the  dog 
always  struck  her  nose  on  the  ground,  momentarily  lost  bal- 
ance, and  then  picked  herself  up,  one  might  say,  and  propelled 
herself  forward. 

This  suggested  a  study  of  the  fore  angulation  of  the  two 
types  of  jumpers,  and  we  soon  found  that  the  hesitating  jump- 
ers were  "  straighter  "  in  shoulder  angulation  than  the  unhesi- 
tating jumpers.  Other  motion  pictures  of  both  types  confirmed 
12 
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this  judgment  and  the  behavior  trait  of  "hesitating  on  high 
jumps  "  resolved  itself  into  the  structural  one  of  inadequate 
fore-angulation. 

Structural  traits. 

The  hereditary  mechanism  controlling  structural  traits  can- 
not definitely  be  demonstrated  on  the  basis  of  the  material  here 
presented.  On  the  majority  of  points  of  which  we  have  record, 
individuals  do  not  show  clear-cut  qualitative  differences. 
Instead,  they  form  a  continuous  series  with  a  single  central 
tendency.  The  form  of  the  flank,  withers,  neck,  croup,  and  so 
on  is,  in  all  probability,  determined  by  many  interacting  factors 
and  an  analysis  is  at  present  impossible.  To  increase  the  diffi- 
culty of  the  problem,  there  is  the  ever  present  influence  of 
varying  environment.  The  existence  of  this  factor  is  not  recog- 
nized merely  on  a  priori  grounds.  Many  cases  could  be  cited  of 
notable  developmental  modification  apparently  resulting  from 
the  transference  of  a  dog  from  pension,  where  it  had  led  a 
leisurely  life,  to  the  school  with  its  rigorous  routine.  However, 
a  few  structural  traits  do  not  show  a  marked  dependence  upon 
environment  and  do  not  so  patently  form  a  continuous,  uni- 
modal  distribution.  We  refer  especially  to  the  ears,  eyes,  teeth 
and  feet. 

Ears. 

A  German  Shepherd  with  ears  which  do  not  stand  erect  is 
worthless  in  the  American  show-ring  and  at  a  disadvantage  in 
the  German  show-ring.  Despite  the  fact  that  breeders  have 
rigidly  eschewed  any  form  of  ear  weakness  (cheerfully  con- 
doning even  temperament  defect  rather  than  this  superficial 
fault) ,  many  a  weak  ear  appears  in  even  the  bluest  bloods 
of  Shepherddom.  While  the  majority  of  the  Fortunate 
Fields  dogs  possess  erect  ears,  a  number  of  faults  has  ap- 
peared. Ears  are  seen  which  are  merely  weak  at  the  tips, 
standing  erect  when  the  dog  poses,  but  with  tips  flapping 
slightly  when  the  animal  runs.  Other  ears  are  approximately 
three-quarters,  one-half  or  one-quarter  erect.    Usually  the  two 
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ears  are  alike,  but  a  few  of  the  animals  are  asymmetrical,  hav- 
ing one  erect  and  one  faulty  ear. 

It  appears  to  us  that  erect  ears  may  be  partially  dominant 
to  faulty.  Many  animals,  however,  which  transmit  faults 
have  themselves,  perfect  ears.  Original  breeder  D  is  an  exam- 
ple. On  the  other  hand,  certain  animals,  such  as  sire  No.  55, 
have  possessed  ear  defects,  but  have  had  a  preponderance  of 
offspring  with  perfect  ears.  The  litters  produced  by  two  par- 
ents tentatively  classed  as  hybrids  contain  a  total  of  22  faulty 
and  59  erect  pairs  of  ears.  This  is  approximately  the  3  :  1  ratio. 
Records  of  dogs  which  died  under  12  months  of  age  are  not 
used  as  many  ears  are  not  held  erect  until  after  this  age.  The 
hybrid-recessive  matings  produced,  however,  more  erect  ears 
than  would  be  expected.  For  the  present,  it  may  be  hazarded 
that  ear  erectness  is  transmitted  as  a  multiple  factor,  the  de- 
gree of  erectness  depending  upon  the  number  of  dominant 
elements  present.  In  the  above  classification,  animals  with  but 
one  ear  erect  have  been  regarded  as  faulty.  The  number  of 
individuals  possessing  an  asymmetrical  ear  defect  is  too  small 
to  permit  a  conjecture  as  to  the  method  of  transmission  of 
this  variant. 

Eye  color. 

It  is  probable  that  more  than  one  factor  pair  is  involved  in 
the  determination  of  the  degree  of  iris  pigmentation  and  that 
the  dark  condition  is  dominant.  When  the  breeders  are  tent- 
tively  classified,  on  the  assumption  of  a  single  factor,  and  the 
litters  of  similar  parentage  totalled,  the  ratios  obtained  do  not 
approximate  mendelian  expectancy.  A  large  number  of  those 
dogs  with  eyes  judged  dark  should  be  transferred  to  the  lighter 
groups.  It  might  be  conjectured  that  the  criterion  taken  by 
the  judge  as  determining  the  dark-medium  distinction  erred 
on  the  lighter  side  when  compared  with  the  demarcation  be- 
tween the  dominant  and  the  hybrid  conditions.  However, 
even  had  the  figures  chanced  to  come  out  exactly  in  accordance 
with  a  uni-factor  hypothesis,  or  with  any  other  scheme,  we 
would  not  have  ventured  a  final  conclusion,  since  we  know 
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the  eye- judgments  to  be  less  reliable  than  those  regarding  ears, 
teeth  and  so  on.  Even  under  ideal  conditions,  it  is  difficult 
for  a  man  to  classify  as  dark,  medium  or  light  the  eyes  of  sev- 
eral hundred  dogs  seen  at  different,  times  without  misplacing 
some  of  them.  The  eyes  could  only  be  judged  when  seen  set 
against  the  background  of  the  coloring  of  the  dog's  face.  For 
example,  the  eyes  of  dog  No.  55,  who  has  a  light  coat,  are  classi- 
fied as  dark.  Another,  No.  104,  with  a  black  face,  has  eyes 
marked  as  medium.  When  the  two  dogs  are  seen  side  by  side  it 
is  clear  that  their  eyes  are  almost  the  same  shade.  Because  of 
such  misplacements  we  could  hardly  expect  to  obtain  even 
approximate  ratios. 

Teeth. 

The  records  for  teeth  indicate  only  the  number  congenitally 
missing,  if  any,  from  each  jaw.  It  seems  clear  that  the  normal 
condition  is  dominant  to  the  defective.  The  number  of  teeth 
missing  has  never  been  large  enough  to  interfere  with  the  dog's 
work.  Many  dogs  with  teeth  lacking  have  been  used  as  breed- 
ers. When  mated  with  dogs  having  perfect  teeth  (although 
probably  classifiable  as  hybrids) ,  somewhat  less  than  half  the 
offspring  lacked  one  or  more  teeth  (88  out  of  202)  .  When  two 
dogs  deficient  in  teeth  are  mated,  we  would  expect  no  offispring 
with  perfect  teeth  if  the  perfect  condition  were  the  result  of 
the  operation  of  a  single  dominant  factor.  Actually,  21  of  the 
38  offspring  from  such  matings  possessed  the  full  quota.  It  is 
possible  that  several  factors  are  involved,  each  responsible  for 
the  presence  of  a  tooth  or  a  group  of  teeth.  In  that  case,  one 
parent  might  supply  the  factor  lacking  in  the  other,  and  thus 
perfect  offspring  could  result.  This  theory  cannot  now  be 
checked  as  we  have  no  record  indicating  which  teeth  are  miss- 
ing. The  assumption  that  more  than  one  factor  pair  is  involved 
could  also  account  for  the  excess  number  of  normal  dogs  pro- 
duced by  the  recessive-hybrid  (?)  matings. 

Feet. 

The  records  suggest  that  the  closed  foot  is  dominant  to  the 
open,  and  the  short  foot  to  the  long.     It  is  the  short,  closed 
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foot  which  is  preferred.  In  only  the  three  matings  of  original 
breeder  B  has  a  breeder  been  used  which  did  not  have  a  closed 
foot.  Two-thirds  of  her  offspring  had  closed  feet.  When  one 
parent  has  a  long  or  medium-long  foot  and  the  other  a  short 
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No.  91,  having  been  left  on  guard,  attacks  when  the  prisoner  attempts  to  escape. 


foot,   about  two-thirds   of  the   offspring  resemble   the   latter 
parent. 

Certain  other  structural  traits. 

From  the  practical  standpoint  it  would  be  valuable  to  know 
the  extent  to  which  the  capacity  for  chest  and  flank  develop- 
ment is  transmitted,  since  these  traits  are  more  closely  related 
to  the  health  and  efficiency  of  the  animal  than  eye  color  and 


166  WORKING  DOGS 

the  like.  Can  fore-chest,  chest  depth  and  flank  be  radically 
improved  by  breeding  from  animals  superior  in  these  respects? 
In  seeking  an  answer  to  this  question,  we  have  compared  the 
offspring  of  superior  parentage  with  those  of  mediocre  par- 
entage. A  study  of  the  figures  leads  us  to  reply  in  the  negative. 
Animals  from  superior  parentage  contain  a  somewhat  higher 
proportion  of  superior  individuals  and  fewer  inferior  ones.  The 
difference,  however,  is  so  small  that  we  are  not  led  to  expect 
in  this  respect  a  rapid  improvement  of  the  strain  through 
selection.  More  immediate  results  can  be  produced  through 
exercise  and  proper  nutrition  during  the  development  age. 

In  this  chapter  we  have  suggested  what  may  be  the  mechan- 
isms governing  the  transmission  of  certain  traits.  We  must 
emphasize  a  fact  which  will  be  evident  to  any  geneticist  who 
troubles  to  study  our  data.  Such  suggestions  are  extremely 
tentative.  They  are,  at  best,  but  working  hypotheses.  Knowl- 
edge of  the  hereditary  mechanisms  would  be  extremely  valu- 
able, and  it  is  hoped  that  eventually  it  will  be  obtained.  Mean- 
while, we  must  fall  back  upon  the  generalization  that  many 
of  the  traits  which  we  have  recorded  are,  to  a  large  extent, 
congenitally  determined.  This  generalization  seems  to  us  ines- 
capable. Knowing  this  and  no  more,  we  still  can  expect  prog- 
ress toward  our  ideal  dog  as  the  result  of  a  rigid  program  of 
selective  breeding. 


CHAPTER    XI 
THE  GENETIC  LITERATURE  CONCERNING  THE  DOG 

Again  we  shall  interrupt  the  consideration  of  our  own  data 
to  survey  the  work  of  others  in  the  same  field.  In  this  chapter 
we  shall  report  the  more  important  genetic  studies  of  the  dog 
and  shall  conclude  that  most  of  what  is  known  relates  to  coat 
color  and  other  superficial  traits.  Nothing  appears  to  be 
known  concerning  most  of  the  characteristics  which  are  of  real 
importance  in  a  working  dog.  In  the  following  chapter,  we 
shall  report  the  scattered  findings  concerning  the  inheritance 
of  behavior  or  psychological  traits  and  shall  conclude  that  in 
all  animals  these  are,  to  a  considerable  extent,  congenitally 
determined,  although  practically  nothing  is  known  of  the 
hereditary  mechanisms  concerned.  It  is  suggested  that  those 
who  are  familiar  with  the  present  status  of  these  problems  will 
do  well  to  omit  this  and  the  following  chapter,  skipping  to 
Chapter  XIII. 

When  one  turns  to  the  genetic  literature  to  learn  what  is 
already  known  concerning  inheritance  in  the  dog,  it  is  to  dis- 
cover that  until  recently,  almost  all  investigations  have  con- 
cerned superficial  structural  traits.  This  is  not  because  any- 
one supposes  that  these  are,  in  themselves,  of  great  significance, 
but  rather  because  such  traits  can  readily  be  observed  and 
because  they  have  found  their  way  into  the  stud  books. 

The  transmission  of  coat  color  and  pattern. 

Despite  the  fact  that  coat  color  and  pattern  are  so  easily 
observed  and,  in  fact,  can  scarcely  escape  notice,  we  do  not 
entirely  understand  how  they  are  inherited.  The  most  obvious 
reason  for  this  is  the  extensive  variety  of  patterns  and  colors 
to  be  found  among  dogs.  A  second  reason  for  our  incomplete 
understanding  of  the  matter  lies  in  the  fact  that,  having  deter- 
mined the  mechanism  governing  the  transmission  of  a  given 
trait  in  one  breed,  we  may  test  our  theories  on  another  breed 
only  to  find  that  they  do  not  apply.  For  instance,  in  some 
breeds  the  Harlequin  pattern  behaves  as  a  dominant  and  in 
others  as  a  recessive.  lfi7 
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The  existence  of  a  large  number  of  factors  controlling  the 
nature  of  the  coat  is  already  known.  These  fall  conveniently 
into  six  groups. 

1.  Factors  for  hair. 

There  are,  of  course,  very  few  hairless  dogs,  but  such  crosses 
as  have  been  made  between  these  and  normal  dogs  suggest 
that  the  hairless  condition  is  dominant.  This  may  not  be  uni- 
versally true,  for  crosses  would  have  to  be  made  with  a  large 
variety  of  breeds  to  establish  the  extent  of  the  generalization. 
This  comment,  or  reservation,  must  be  understood  to  apply 
to  most  of  the  factors  to  be  mentioned. 

2.  The  factor  for  pigmentation. 

The  absence  of  the  so-called  color  factor  will  result  in  an 
albino  dog,  even  though  factors  for  specific  colors  be  present. 
True  albinism  (white  with  pink  eyes  as  contrasted  to  white 
coat  and  pigmented  eyes)  has  not  been  observed  as  a  dominant, 
but  always  as  a  recessive  condition.  There  is  probably  an  al- 
bino series  which  includes  a  number  of  scantily  pigmented  con- 
ditions. The  Samoyede  color  is  supposed  to  belong  to  this 
series.  Crosses  of  the  Samoyede  with  dogs  having  dark  pig- 
mentation indicate  that  the  former  condition  is  recessive  to 
black  pigmentation  and  partially  recessive  to  red.  The  off- 
spring of  an  albino  Pekinese  and  a  black  Pomeranian  have 
buff  or  pale  grey  coats,  and  have  been  called  Cornaz  albinos. 
The  crossing  of  two  true  albinos  has  never  been  known  to 
produce  a  dog  with  pigmented  eyes,  but  Cornaz  albinos  have 
been  found  among  the  offspring  of  such  crosses.  The  crossing 
of  two  Cornaz  albinos  does  not  produce  pigmented  eyes.  It 
might  be  noted  here  that  there  is  a  longstanding  prejudice 
against  albino  dogs.    They  are  outlawed  in  many  breeds. 

3.  Color  factors. 

If  a  dog  possesses  the  pigmentation  factor,  coat  coloration 
is  usually  determined  by  several  interacting  genes.  The  nature 
of  their  interaction  varies  from  one  breed  to  another.  It  is 
quite  possible  that  many  of  the  existing  varieties  sprang  (one 
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at  a  time)  from  an  original  "  wild  "  or  wholly  dominant  type, 
and  that  other  colorings  were  derived  from  the  first  mutants. 
This  dominant  type  would  be  analogous  to  the  agouti  coloring 
in  rodents  and  other  wild  mammals.  Examples  of  it  are  not 
to  be  found  among  all  breeds  but  it  is  probable  that  the  wolf 
grey  color  of  some  German  Shepherds,  Norwegian  Elk  Hounds, 
Eskimo  Dogs  and  several  other  breeds  may  be  the  condition 
in  which  all  dominant  color  factors  are  present.  From  such 
stock,  variants  may  have  originated  as  mutants  through  the 
loss  of  a  single  dominant  factor.  A  mutant  may  differ  from  the 
dominant  type  through  the  lack  of  one  or  more  genes.  To 
put  the  matter  another  way,  the  dominant  type  can  be  repro- 
duced through  the  crossing  of  mutant  types  in  such  a  way 
that  there  is  recombined  in  an  individual  all  of  the  original 
dominant  factors  for  coloring. 

The  relationship  between  the  many  mutant  colors  is  far 
from  simple.  Generally  speaking,  more,  or  darker,  pigmenta- 
tion is  dominant  to  less  and  lighter  pigmentation.  Thus,  in 
pointers  and  in  Cocker  Spaniels,  both  black  and  liver  are 
dominant  to  red;  in  Greyhounds  and  in  Great  Danes  black  is 
dominant  to  fawn  and  in  the  latter  breed  dark  brindles  are 
dominant  to  light  fawn  or  light  red.  There  are  exceptions 
here,  too,  for  dominant  yellows  and  recessive  blacks  are  known 
to  exist.  The  complex  interrelationships  of  the  many  factors 
are  not  entirely  understood  even  within  given  breeds.  Far 
less  do  we  understand  the  additional  complications  which  cross- 
breeding introduces. 

4.    Pattern  factors. 

Given  a  dog  possessing  two  or  more  colors,  considering,  for 
the  moment,  black  and  white  as  colors,  we  are  faced  with  the 
problem  of  their  distribution.  They  may  be  scattered  in  large 
blocks  or  small  ones,  or  even  intermingled  in  such  minute  units 
as  almost  to  give  the  impression  of  a  single  color.  The  blotches 
may  be  irregular,  as  in  the  Harlequin  pattern,  or  reasonably 
uniform,  as  in  the  so-called  black  and  tan  dog.  In  most  breeds, 
certain  patterns  have  been  preferred  so  that,  through  selection, 
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they  have  come  to  outnumber  less  popular  ones  and,  often, 
to  be  almost  a  trade  mark  of  the  breed.  As  in  the  case  of  coat 
color,  the  genetic  relationships  of  patterns  is  quite  complex. 
We  shall  cite  here  only  a  few  of  the  better  known  examples. 

In  many,  but  not  all  breeds,  the  irregular  white  spotting 
known  as  Harlequin  behaves  as  a  dominant  to  self  (solid) 
color.  Among  these  breeds  are  Coach  Dogs  (Dalmatians) , 
Great  Danes  and  possibly  Setters  and  Cocker  Spaniels.  Tick- 
ing or  roaning  appears  to  be  dominant  to  solid  color  in  many 
dogs,  including  Cockers,  Dachshunds,  and  certain  hounds, 
In  some  cases,  the  extension  of  a  color  seems  due  to  the  opera- 
tion of  a  single  factor. 

A  more  extended  distribution  of  white  dominates  a  more 
restricted  distribution  in  the  Greyhound.  In  the  extreme 
dominant  condition,  the  dog  is  entirely  white  so  far  as  hair 
is  concerned,  but  it  is  not  a  true  albino  since  the  eyes  are 
pigmented.  In  other  breeds,  the  German  Shepherd,  for  exam- 
ple, the  full  extension  of  white  coat  color  seems  to  be  recessive. 
One  of  the  most  popular  patterns  is  that  usually  called  black 
and  tan,  but  perhaps  better  called  bicolor,  because  of  its  ap- 
parent relationship  to  similar  patterns  in  other  colors.  If 
imposed  upon  a  black,  it  produces  black  and  tan,  but  upon 
brown,  a  liver  and  tan,  and  upon  red,  a  red  and  lemon.  The 
saddle  is  dark,  and  there  is  generally  a  contrasting  mark  over 
each  eye.  Considerable  variation  appears  within  any  breed 
with  respect  to  the  extension  of  the  heavier  pigmentation 
always  found  in  the  saddle,  and  no  doubt  one  or  more  factors 
govern  this  extension.  Bicolor  is  supposedly  recessive  to  self 
color  in  Foxhounds  and  in  Beagles.  It  is  the  occurence  of  the 
bicolor  pattern  which  distinguishes  Airdales  from  Irish  Terriers. 

5.    The  dilution  factors. 

In  many  breeds,  a  tendency  toward  heavy  pigmentation 
may  be  affected  by  a  dilution  factor  which  behaves  as  a  domi- 
nant. Thus,  in  Cockers  a  liver  color  plus  the  dilution  factor 
becomes  red;  in  Great  Danes,  black  is  reduced  to  blue  ;  in  Grey- 
hounds, red  is  reduced  to  fawn.    It  is  quite  probable  that  more 
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33.  When  the  lights  are  in  her  favor  No.  166  leads  her  blind  master  safely  across 
the  street.  Blind  guides  probably  do  not  distinguish  between  the  red  and 
green  lights,  but  they  quickly  learn  to  sense  traffic  direction  from  the  actions 
of  pedestrians  and  motors. 
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than  one  gene  is  involved,  since  there  are  several  degrees  of 
dilution. 

6.    Texture  factors. 

Finally,  we  come  to  the  factors  controlling  hair  texture, 
but  on  this  subject  we  find  that  little  has  been  reported.  It  is 
probable  that  wire  hair,  coarse  hair  and  curly  hair  are  usually 
somewhat  dominant  to  their  opposites. 

We  have  considered  separately  each  of  these  groups  of  fac- 
tors which  affect  hair  condition,  but  it  should  be  added  that 
interaction  between  these  groups  exists.  In  Pointers,  for  exam- 
ple, marbling  seems  to  be  linked  with  a  coffee  brown  color,  and 
we  have  already  mentioned  other  cases  in  which  color  and 
pattern  behave  in  a  dependent  fashion.  Then,  too,  hair  condi- 
tion may  be  related  to  other  morphological  traits.  Thus,  wall 
eyes  are  often  found  to  accompany  a  piebald  pattern  in  Old 
English  Sheep  Dogs,  Dappled  Dachs  and  the  Harlequin  Great 
Dane.  The  ear,  too,  may  be  effected  by  invasion  of  coat  pat- 
tern, for  deafness  is  sometimes  a  concomitant  of  piebaldness 
in  Bulls,  and  Fox  Terriers.  White  caused  by  dilution,  as  in  Col- 
lies, Spaniels  and  Pekineses  does  not  seem  to  be  related  to 
deafness. 

The  transmission  of  other  structural  traits. 

Turning  to  traits  other  than  those  pertaining  to  the  dog's 
coat,  we  find  little  to  say,  not  because  the  subject  is  unim- 
portant, but  because  little  is  known.  Experimental  breeding 
of  dogs  on  a  large  scale  has  rarely  been  attempted.  The  most 
important  project  is  that  directed  by  Dr.  Stockard  under  the 
auspices  of  Cornell  University.  While  dog-breeding  is  slow 
work,  and  the  project  has  been  under  way  only  a  few  years, 
certain  results  have  already  been  published.  Crosses  between 
a  breed  (the  Basset  Hound)  having  achondroplasia  of  the  legs, 
and  one  with  normally  straight  legs  (the  German  Shepherd) , 
have  produced  an  Fl  of  short-legged  individuals.  Their  legs 
were  not  quite  so  short  as  those  of  the  achondroplasic  parent ; 
thus,  the  trait  is  incompletely  dominant.  In  the  F2,  segrega- 
tion occurred,  there  being  produced  one-fourth  long-legged,  one- 
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fourth  achondroplasia,  and  one-half  medium  individuals.  Back- 
crossing  the  hybrid  to  the  Basset  Hound  parent  produced 
one-half  medium  and  one-half  short-legged  dogs.  Backer ossing 
to  the  Shepherd  parent  produced  medium  and  long-legged  dogs 
in  numbers  not  reliably  different  from  a  one  to  one  ratio. 
Other  interesting  experiments  in  the  crossing  of  breeds  are 
being  conducted  but  have  not  yet  been  completed. 

Marchlewski  has  recently  reported  the  results  of  crossing 
sheep-herding  dogs  of  various  breeds  with  hunting  dogs,  such 
as  Hounds  and  Pointers.  It  is  reported  that  the  light  and 
narrow  head  type  of  the  former  is  dominant  to  the  broad, 
"  dished  "  type  of  the  latter,  and  that  the  lighter  body  build 
of  the  former  is  also  dominant.  The  difference  is  said  to  be, 
genetically,  a  simple  one.  The  same  writer  reports  that  a 
compact,  cat-like  foot  is  imperfectly  dominant  to  an  outspread, 
hare-like  foot  (splay-foot)  and  that  small  ears  are  dominant 
to  large  ones. 

If  one  were  to  question  a  large  number  of  individual  breed- 
ers, there  would  be  obtained  diverse  opinion  and  some  data 
regarding  the  transmission  of  other  structural  traits.  The  diffi- 
culty of  assembling  and  evaluating  this  material  would,  how- 
ever, be  considerable.  On  a  few  points  there  might  be  general 
agreement  and  to  that  extent,  such  material  would  be  reliable. 
It  seems  to  be  generally  believed  that  erect  ears  are  trans- 
mitted as  a  multiple  recessive  to  pendulous  ears  and  that  a 
normal  tail  in  some  cases  is  recessive  to  a  short  stumpy  tail. 
With  these  random  observations,  our  discussion  of  the  inheri- 
tance of  structure  in  the  dog  must  conclude. 

The  transmission  of  behavior  or  psychological  traits. 

Surely  there  are  many  behavior  peculiarities  which  are 
transmitted  by  dogs.  Unfortunately,  no  systematic  study  of 
such  seems,  to  have  been  made.  It  has  been  noticed  by 
Stockard,  Whitney  and  others,  that  when  an  open-trailing 
dog  is  crossed  with  a  mute  trailer,  all  the  offspring  bark  when 
on  trail.  Thus,  the  puppies  of  a  hound  (which  bays  on  trail) 
and  a  Setter  or  Shepherd  (mute)  will  trail  noisily,  and  they 
do  so  even  though  raised  by  a  mute  trailing  mother.    Strange 
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to  say,  the  hybrids  inherit  the  type  of  bark  from  the  mute 
trailer,  and  trail  with  a  yapping  bark  instead  of  with  a  hound- 
like drawl.  Whitney  reports  that  in  an  F2  litter  of  two  pups, 
one  was  an  open  trailer  and  the  other  was  mute.  This  segre- 
gation supports  the  assumption  that  mendelian  inheritance 
was  involved. 

In  1920,  Dr.  E.  C.  MacDowell,  working  under  the  auspices 
of  the  Carnegie  Institution,  began  a  study  of  the  transmission 
of  behavior  traits  in  Dachshunds  and  Chows.  After  two  years 
of  work,  disease  and  expense  led  to  the  abandonment  of  the 
project.  Tests  of  three  kinds  were  used  but  none  of  them 
gave  reliable  results.  Two  of  the  tests  were  discrimination 
problems.  In  one  of  these  the  dog  was  required  to  distinguish 
a  lighted  from  a  dark  compartment.  The  other  required  dif- 
ferentiation between  two  buzzers,  one  sounded  on  the  left,  one 
on  the  right  of  the  animal.  Learning  capacity  and  sensory 
acuity  would  have  determined  the  ranking  in  these  two  tests, 
but  the  third  problem  was  quite  different.  A  dog  was  placed 
on  a  diminutive  elevator  and  raised  to  a  height  of  two  feet. 
Ordinarily  it  would  jump  down  after  a  moment.  Then  it  would 
be  raised  to  three  feet,  then  four  feet,  etc.,  until  the  point 
was  reached  from  which  it  would  not  jump  even  though  left 
there  twenty  minutes.  It  is  difficult  to  name  the  trait  or  traits 
that  this  test  measured.  The  Dachshunds  jumped  from  greater 
heights  than  did  the  Chows.  Were  they  more  foolhardy  or 
courageous?  Were  the  Chows  cowards  or  were  they  wise  enough 
to  know  that  if  they  waited  patiently  they  would  eventually 
be  lowered  as  comfortably  as  they  had  been  raised?  In  any 
case,  MacDowell  appears  to  have  been  dissatisfied  with  the 
work  and  not  to  have  drawn  conclusions  on  the  basis  of  his 
experimentation.  He  does  suggest,  though  more  on  the  basis 
of  general  observation  than  of  tests,  that  a  timid  disposition 
may  be  dominant  in  Dachshunds.  One  sire,  Prince,  got  timid 
progeny  from  two  bitches.  One  of  these  bitches  produced  a 
non-timid  litter  by  another  sire. 

Except  for  these  observations,  we  have  been  unable  to  find 
any  information  regarding  the  inheritance  of  behavior  traits 
in  dogs. 
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From  our  point  of  view  the  genetic  literature  concerning  the 
dog  is  noteworthy  primarily  because  of  its  omissions.  Most 
of  it  concerns  traits  which  we  place  low  on  our  list  of  require- 
ments in  an  ideal  working  dog.  We  learn  nothing  concerning 
the  inheritance  of  vigor  and  resistance  to  disease ;  nothing 
concerning  size,  proportion,  chest  and  flank  depth,  fore  and 
hind  angulation.  Are  we  to  assume,  then,  that  such  traits  are 
determined  entirely,  or  predominantly,  by  environmental  fac- 
tors, and  that  it  is  folly  to  attempt  to  control  them  through 
breeding?  Our  own  data  is  not  in  accord  with  such  a  conclu- 
sion and  we  can  merely  suppose  that  studies  of  the  inheritance 
of  these  traits  have  not  yet  been  made.  This,  in  itself,  is  a 
challenge. 

Except  for  MacDowell's  work  and  the  several  observations 
on  mute  trailing,  we  have  found  nothing  regarding  the  inheri- 
tance of  psychological  traits  in  the  dog.  To  what  extent  are 
intelligence,  willingness,  sensitivity,  and  so  on,  inherited?  We 
regret  that  the  answer  to  such  questions  are  not  to  be  found, 
for  it  is  such  traits  which  we  especially  seek  to  control  in  our 
effort  to  develop  a  superior  strain  of  working  dogs. 


CHAPTER  XII 

THE  GENETIC  LITERATURE  CONCERNING  MENTAL 
OR  BEHAVIOR  TRAITS 

We  hope  to  produce,  through  proper  breeding  methods,  dogs 
which,  because  of  their  mental  or  behavior  traits,  will  become 
superior  to  their  predecessors  as  workers.  Unless  such  traits 
are  inherited  our  hope  is  futile.  Our  search  in  the  literature 
on  this  topic  brought  to  light  almost  nothing  concerning  dogs. 
We  therefore  extended  it  to  include  all  other  animals  and  man. 
Data  on  the  other  species  may  not  be  applicable  in  detail 
to  our  canine  problem,  but  they  are  quite  likely  to  be  appli- 
cable in  principle.  We  hoped  that  this  study  of  the  literature 
might  suggest  techniques  and  methods  for  our  own  problems. 

The  status  of  knowledge  concerning  transmission  of  behavior 
traits  is  deplorably  deficient,  especially  as  compared  with  our 
detailed  knowledge  of  the  transmission  of  structure.  Before 
the  work  of  Mendel  it  was  realized  only  that  like  begets  like — 
or  almost  like.  There  existed  no  conception  of  the  reasons 
for  the  slight  dissimilarities  between  parent  and  offspring.  Our 
knowledge  of  behavior  transmission  is  today  in  about  the  same 
condition.  True,  we  may  conjecture  that,  inasmuch  as  func- 
tion is  an  expression  of  structure,  it  is  probable  that  those 
principles  governing  the  transmission  of  the  latter  are  appli- 
cable to  the  former.  This,  however,  is  a  vague  generalization 
and  tells  us  nothing  concerning  the  transmission  of  any  specific 
behavior  trait. 

There  are  obvious  reasons  for  the  concentration  of  geneti- 
cists upon  purely  structural  traits.  Perhaps  the  foremost  one 
is  the  ease  with  which  they  may  be  identified  and  described, 
by  measurement  and  otherwise.  A  glance  will  identify  an 
animal  as  black,  white,  dwarf,  etc.  Weeks  of  study  may  be 
required  to  determine  its  learning  capacities,  its  sensitivities 
to  stimulation,  its  tractability,  and  the  like. 

Difficulties  which  may  be  overcome  by  time  and  labor,  how- 
ever, are  not  insurmountable.  A  difficulty  which  cannot  so 
176 
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readily  be  overcome  is  the  obscuring  effect  of  environmental 
influence.  While  structural  traits  are  subject  to  this  influence 
to  but  a  limited  degree,  behavior  is  notoriously  plastic.  Unless 
we  can  maintain  uniform  stimulation  conditions  for  all  our 
animals  from  the  time  of  birth  (and  before)  we  are  faced  with 
the  necessity  of  distinguishing  behavior  differences  which  have 
been  inherited,  from  those  which  have  been  acquired.  Perfect 
control  of  the  environmental  factor  will  probably  never  be 
secured.  Those  traits  most  subject  to  its  effect  will  always 
present  difficulties  to  a  geneticist.  Manner  of  trailing,  which 
is  not  greatly  influenced  by  training  or  environment,  was  the 
first  canine  behavior  trait  analyzed  genetically.  Regardless 
of  training,  certain  breeds  of  dogs  bark  while  running  on  trail ; 
others  do  not.  This  trait  has  been  analyzed  on  the  assumption 
that  expression  of  that  characteristic  is  determined  by  heredity, 
for  experience  has  proven  that  it  is  difficult  to  make  the  former 
run  quietly  or  to  teach  the  latter  to  give  tongue  on  a  trail. 

The  distinction  between  junctional  and  structural  traits. 

The  distinction  between  function  and  structure  is  defensible 
chiefly  on  the  grounds  of  convenience.  In  actual  biological 
discussion  and  experimentation,  it  is  evident  that  these  two 
phases  of  an  organism  overlap  and  tend  to  fuse  each  into  the 
other.  Any  structure  considered  without  reference  to  its  mode 
of  operation  and  its  functional  relationship  to  other  structures 
can  be  but  incompletely  understood.  Conversely,  the  consid- 
eration of  any  behavior  trait  without  regard  for  anatomical 
units  whose  movement  or  change  is  involved,  is  equally  incom- 
plete. Nevertheless,  as  the  heading  of  the  present  chapter 
indicates,  we  are  making  use  of  this  structure-function  classifi- 
cation, and  we  must  briefly  give  our  reasons  for  doing  so.  In 
making  a  survey  of  the  literature  of  genetics,  we  threw  out  a 
vast  mass  of  experimental  work  as  concerning  "  structural 
traits,"  and  we  have  sifted  out  and  here  report  the  few  findings 
concerning  the  transmission  of  "  functional  traits."  How  did 
we  make  this  distinction? 

In  general,  it  can  be  said  that  a  trait  which  can  be  detected 
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only  in  a  living  animal  was  considered  functional  and  therefore 
of  interest  to  us  as  a  behavior  trait.  Traits  which  could  have 
been  studied  as  readily  by  the  examination  or  dissection  of  the 
dead  body  were  considered  to  be  structural.  Actually,  we  deal 
here  with  a  continuous  rather  than  a  divided  class.  At  the  one 
extreme  we  have  a  structural  trait  such  as  coat  color  which  is 
thought  to  affect  behavior  but  little,  if  at  all.  At  the  other 
extreme  we  meet  a  functional  trait  such  as  wanderlust,  having  a 
structural  basis  so  obscure  as  entirely  to  have  escaped  the  obser- 
vation of  students.  There  are,  however,  peculiarities  which  lie 
midway.  Thus,  color-blindness  can  be  most  conveniently  de- 
tected by  the  examination  of  the  living  patient,  but  a  postmor- 
tem examination  of  the  retina  might  reveal  it.  It  is  possible 
that,  were  our  knowledge  complete  and  our  methods  perfect, 
any  trait  could  be  detected  by  study  of  either  structure  or 
function.  Most  traits,  however,  are  more  accessible  by  one 
approach  than  by  the  other.  We  will  here  consider  those  traits 
which  can  be  studied  only,  or  most  readily,  by  observing  the 
living  animal. 

Family  resemblances  in  mental  ability. 

Ever  since  the  pioneer  work  of  Galton  and  of  Pearson  it,  has 
been  evident  that  related  people  are  inclined  to  be  more  alike 
than  unrelated  people  with  respect  to  mental  as  well  as  physi- 
cal attributes.  Schuster  and  Elderton  observe  that  the  two 
kinds  of  traits  are  inherited  to  about  the  same  degree,  and 
the  more  recent  observations  fail  to  advance  our  conclusions 
on  the  matter  beyond  their  rather  general  statement.  The 
more  closely  people  are  related,  the  more  closely  they  are  likely 
to  resemble  one  another.  Identical  twins  are  most  alike ;  sib- 
lings (brothers  and  sisters,  not  identical  twins)  are  next  most 
alike.  Individuals  whose  genetic  resemblance  is  remote,  a 
Scandinavian  and  a  Bushman,  for  example,  would  probably 
be  most  unlike  in  mental  makeup. 

The  earlier  workers  were  particularly  interested  in  tracing 
the  descent  of  outstanding  ability,  using  criteria  such  as  uni- 
versity honors,  inclusion  in  Who's  Who,  and  the  like,  as  a 
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35.    "  Pal  "    starts    across    the   street   as    the   truck   passes,    watching   out,    however, 
for  far-side  traffic  from  the  opposite  direction.     Nashville,   Tenn. 
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34,    "  Pal  "  checks  her  sightless  master  for  an  oncoming  truck. 
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measure  of  ability.  The  use  of  mental  tests  has  been  too 
recent  to  permit  extended  study  of  related  people  except  for 
siblings. 

Just  as  superior  ability  is  found  in  certain  families,  more 
than  in  the  population  as  a  whole,  so  inferiority  is  often  char- 
acteristic of  families.  The  evidence  is  overwhelming  that  many 
cases  of  feeble-mindedness  are  inherited.  At  one  time  it  was 
thought  that  all  cases  were  genetic  in  origin  but  it  is  now 
believed  that  from  10  to  50  per  cent  of  the  feeble-minded  have 
not  inherited  their  disability.  The  earlier  studies,  especially 
that  of  Goddard,  led  to  the  supposition  that  feeble-mindedness 
was  transmitted  as  a  simple  mendelian  recessive.  Many  appar- 
ent exceptions  to  this  generalization  have  arisen  since,  although 
attempts  have  been  made  to  explain  them  away  on  various 
grounds.  Especially  has  it  been  suggested  that  records  may 
have  been  false  because  of  the  illegitimacy  of  offspring.  Even 
though  we  cannot  be  certain  of  the  means  of  the  transmission 
of  subnormal  intelligence,  the  genealogies  of  notorious  families 
such  as  the  Jukes,  fully  persuade  us  that  inferior  mental  ability 
does  run  in  families. 

The  indeterminable  effect  of  environment  in  human  studies. 

There  is  a  source  of  error  which  unavoidably  penetrates  all 
of  these  studies  :  the  influence  of  environment.  We  ask  our- 
selves whether  the  sons  of  noted  scientists  would  as  frequently 
make  outstanding  records  themselves  if  they  were  raised  in 
families  lacking  cultural  and  other  advantages.  We  recognize 
the  existence  of  the  environmental  factor,  yet  we  cannot  meas- 
ure its  influence  satisfactorily.  Thus,  in  practically  all  studies 
of  resemblance  of  behavior  in  humans,  the  conclusions  drawn 
can  be  only  approximate.  The  effect  of  environment  seems 
to  be  proportionately  less  upon  individuals  representing  either 
of  the  extremes  of  ability.  A  genius  appears  capable  of  rising 
above  the  most  handicapping  environment;  a  moron  can  ac- 
complish little  despite  all  the  aids  modern  civilization  can 
give  him. 

Perhaps  the  most  promising  approach  to  this  problem  is  the 
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study  of  identical  twins  who  have  been  reared  apart.    Studies 
of  such  cases  are  gradually  accumulating. 

The  transmission  of  learning  ability  in  animals. 

The  methods  of  determining  human  ability  which  have  been 
used  in  genetic  studies  have  been,  for  the  most  part,  so  crude 
that  only  the  widest  differences  were  clearly  recognizable. 
In  animal  experimentation  a  more  exhaustive  and  quantitative 
test  of  ability  can  be  made.  Also  the  environmental  factor 
can  be  more  rigidly  controlled.  Unfortunately,  the  advantage 
of  animals  as  subjects  has  not  been  fully  utilized.  There  have 
been  a  dozen  or  so  reports  upon  the  inheritance  in  rodents 
of  the  ability  to  learn  mazes.  In  most  cases  the  mazes  used 
have  not  yielded  sufficiently  accurate  data  to  permit  crucial 
biometric  treatment,  and  the  data  have  been  too  few.  How- 
ever, these  studies  all  support  the  general  conclusion  that  there 
is  family  resemblance  in  maze  learning  ability.  Siblings  resem- 
ble each  other  more  than  they  resemble  unrelated  animals. 
Even  McDougalPs  work,  although  it  probably  does  not  indi- 
cate the  transmission  of  acquired  learning  ability  as  he  claims, 
does  suggest  family  resemblance.  Vicari  believed  her  results 
to  show  that  superiority  in  maze-learning  is  transmitted  as  a 
dominant  trait.  She  also  finds  evidence  for  heterosis,  or  hybrid 
vigor.  Crossing  two  inbred  stocks  produced  an  Fl  which 
learned  more  rapidly  than  either  of  the  parent  stocks.  Sadov- 
nikova-Koltzova  dares  to  go  even  further  in  her  analysis.  She 
believes  that  maze-learning  may  depend  upon  three  genes  or 
groups  of  genes.  These  are  :  1)  gene  for  activity  ;  2)  gene  for 
the  emotion  of  fear  ;  3)  gene  for  seeking.  These  assumptions, 
however,  are  not  supported  by  her  data.  It  seems  to  us  highly 
improbable  that  such  a  complicated  ability  as  maze-learning 
should  depend  upon  a  genetic  mechanism  so  simple  that  it 
could  be  detected  or  even  guessed  at  upon  the  basis  of  the 
findings  thus  far  reported. 

Assuming  that  maze-learning  ability  was  inherited,  both 
Tolman  and  Tryon  attempted  to  develop  from  a  single  rat 
population,  bright  and  dull  strains.    The  entire  populations 
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were  tested  in  a  maze  and  those  animals  ranking  highest  were 
selected  as  breeders  for  the  superior  line.  Their  offspring  were 
likewise  tested,  and  again  only  the  superior  individuals  were 
used  as  breeders.  The  other  strain  was  established  by  using 
only  individuals  which  in  each  generation  ranked  lowest  on  the 
maze  test.  Even  in  the  F2  there  is  a  noticeable  difference  be- 
tween the  strains  in  average  ability.  This  is  in  support  of  the 
accepted  opinion  that  learning  ability  is  inherited,  although  it 
tells  us  nothing  of  the  genetic  mechanism  involved.  We  must 
wait  until  the  two  strains  have  become  established  at  clearly 
different  intelligence  levels  and  crosses  are  tried. 

Special  abilities  in  man. 

We  have  said  that  heredity  plays  a  part  in  the  determina- 
tion of  general  ability  or  intelligence.  Because  intelligence 
eludes  reliable  definition  and  measurement,  the  experimental 
support  for  this  statement  is  not  entirely  satisfactory.  One  who 
wishes  to  examine  this  support  might  well  start  with  a  study 
of  the  articles  referred  to  by  Burks. 

The  existence  and  degree  of  a  special  ability  is  usually  more 
easily  recognized  than  is  general  intelligence.  There  are  cer- 
tain aptitudes  which  appear  to  be  at  least  partially  determined 
by  heredity.  No  student  seriously  doubts  that  the  offspring 
of  musical  parents  are  more  frequently  musical  themselves  than 
are  those  of  parents  who  have  no  taste  or  ability.  Even  that 
persistent  bugaboo,  the  influence  of  environment,  does  not  seem 
to  account  adequately  for  the  decided  differences  observed. 

Emboldened  by  the  consistent  evidence  that  musical  ability 
is  inherited,  certain  investigators  have  attempted  to  define  the 
genetic  mechanism  involved.  It  seems  that  unusually  great 
ability  may  sometimes  be  heterozygous,  but  that  it  is  usually 
a  recessive  trait.  Seashore  has  even  analyzed  musical  ability 
into  26  constituent  parts,  which  may  be  inherited  as  isolated 
factors.  It  is  not  for  us  to  say  whether  recent  investigators 
are  being  too  bold.  We  are  content  with  the  conclusion  that 
musically  gifted  offspring  occur  far  more  frequently  in  musical 
than  in  non-musical  stock. 
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Another  specific  ability,  which  seems  clearly  determined  by 
heredity,  is  mathematical  talent.  Popenoe  draws  attention 
to  the  following  facts  in  support  of  this  belief:  1)  it  runs  in 
families;  9)  there  occurs  segregation  (i.e.,  not  all  members  of 
a  family  are  gifted  alike) ;  3)  the  ability  appears  at  an  early 
age ;  4)  it  behaves  independently  in  the  transmission ;  5)  it 
appears  in  spite  of  discouragement ;  6)  it  is  little  influenced 
by  training. 

Transmission  of  temperamental  traits. 

Evidence  concerning  the  transmission  of  temperamental 
traits  in  man  is  not  abundant.  The  best  of  it  concerns  the 
reactions  of  identical  twins  who  have  been  raised  apart,  to  tests 
of  temperament.  Such  twins  resemble  each  other  far  more 
closely  than  do  unrelated  people  raised  together. 

As  a  result  of  the  study  of  family  pedigrees,  a  few  geneticists 
have  advanced  guesses  as  to  the  mode  of  inheritance  of  certain 
temperamental  traits.  It  has  been  said  that  an  excitable, 
irritable  disposition  is  transmitted  as  a  dominant  to  one  which 
is  calm,  and  that  a  happy  disposition  is  dominant  to  a  sad  one. 
It  has  even  been  said  that  nomadism,  or  the  tendency  to 
wander,  is  inherited  as  a  sex-linked  recessive  monohybrid  trait. 
The  evidence  advanced  in  support  of  these  conclusions  is 
dubious  and  insufficient. 

Although  in  certain  of  the  higher  animals  temperamental 
traits  may  be  recognized  almost  as  clearly  as  in  man,  little  study 
has  been  made  of  them  or  of  their  transmission.  A  number  of 
observers  have,  however,  noted  the  temperamental  difference 
between  the  wild  and  domesticated  strains  of  a  species.  Crosses 
have  frequently  been  made  between  wild  and  tame  strains  of 
rats.  The  first,  and  most  important,  of  the  early  workers  in 
the  field  was  Yerkes.  Wild  rats  were  found  to  produce  off- 
spring which  were  more  difficult  to  tame  and  handle  than  those 
of  a  strain  which  for  many  generations  have  been  bred  for 
laboratory  purposes.  When  the  two  strains  were  crossed,  the 
resultant  offspring  seemed  almost  midway  with  respect  to 
tamability.  Stone  has  recently  extended  this  work  using  spe- 
cific tests  of  wildness  in  place  of  general  observation.    He  has 
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demonstrated  that  the  degree  of  tamability  is  determined  by 
the  proportion  of  wild  and  tame  ancestors  in  an  individual's 
pedigree.  The  least  readily  tamed  were  the  rats  having  pure 
wild  parentage,  and  the  most  readily  tamed  were  those  derived 
from  purely  laboratory  stock.  The  quarter  and  half  breeds 
held  the  intermediate  positions  which  one  would  expect  on 
the  basis  of  their  ancestry,  assuming  a  blending  type  of  inheri- 
tance for  tameness-wildness.  There  can  be  no  doubt  that 
Stone's  results  reflect  hereditary  influence,  for  he  was  very 
careful  to  keep  environmental  factors  uniform.  Wild  and  tame 
strains  of  ducks  have  been  crossed  with  similar  results. 

The  most  obvious  difference  between  certain  domestic  dogs 
and  wolves  is  one  of  temperament.  The  former  are  tractible, 
the  latter  are  not.  At  the  Berlin  Zoological  Garden,  and  at 
Grunheide  i.d.Marck  where  dogs  are  trained  for  police  service, 
an  effort  was  made  to  train  wolf-dog  hybrids.  These  animals 
were  trained  to  work  fairly  well  while  on  leash,  but  it  was  never 
possible  to  control  them  off  leash.  Attempts  to  train  several 
types  of  dog-wolf  hybrids  for  army  service  at  Kummersdorf 
met  with  the  same  difficulty. 

It  is  very  probable  that  other  temperamental  traits  besides 
wildness  are  based  on  hereditary  constitution  and  that  it  is 
only  because  these  traits  have  not  been  studied  in  animals  that 
we  lack  evidence  on  this  point. 

Abnormalities  and  degeneracies. 

It  is  to  be  expected  that  more  would  be  known  regarding 
the  transmission  of  abnormal  than  of  normal  traits.  Many 
behavior  traits  are  affected  or  produced  by  diseases,  and  degen- 
eracies and  the  susceptibility  to  many  of  these  is  transmitted 
from  generation  to  generation.  Usually,  strains  carrying  a 
taint  will  produce  mostly  normal  individuals,  only  an  occa- 
sional one  being  affected.  A  few  of  these  conditions  will  be 
listed  :  epilepsy,  migraine,  Meniere's  disease,  St.  Vitus  Dance, 
Huntington's  Chorea,  color-blindness,  night-blindness,  some  of 
the  psychoses  and  neuroses.  Certain  of  these  conditions  are 
said  to  be  transmitted  as  dominant,  others  as  recessive,  but  in 
most  cases  the  matter  is  not  conclusively  settled. 
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In  animals  too,  the  transmission  of  certain  behavior  anoma- 
lies has  been  observed.  The  waltzing  or  whirling  exhibited  by 
the  Japanese  dancing  mouse  is  the  best  known  trait.  By  cross- 
ing this  strain  with  normal  mice  it  has  been  demonstrated  that 
waltzing  behaves  as  a  complete  recessive  to  the  normal  condi- 
tion in  its  transmission.  Strains  of  rats,  rabbits  and  pigeons 
have  been  found  which  regularly  produce  other  behavior  pecu- 
liarities, such  as  palsy  and  ataxia.  Two  different  ataxias 
(shakers)  in  mice  seems  to  be  transmitted  as  single  genes. 
One  involves  catalepsy  as  well.  A  strain  of  goats  has  been 
discovered  in  which  the  individuals  behave  normally  except 
when  frightened.  On  such  occasions  instead  of  running  they 
fall  to  the  ground  and  become  rigid.  Usually  we  do  not  have 
enough  data  to  warrant  a  judgment  as  to  the  nature  of  the 
transmission  of  these  abnormalities. 

Other  behavior  traits. 

There  is  a  large  number  of  miscellaneous  and  apparently 
trivial  forms  of  behavior  which  seems  to  be  inherited.  Manner 
of  walking,  general  bearing,  blushing,  peculiarities  of  speech 
and  of  handwriting,  and  so  on,  are  frequently  seen  in  the  suc- 
cessive generations  of  a  family.  Darwin  (in  The  Variation  of 
Animals  and  Plants  under  Domestication,  Vol.  1,  pp.  449-451) 
has  described  several  such  traits  which  came  under  his  obser- 
vation. A  valid  criticism  of  such  examples  as  evidence  of  in- 
heritance is  that  in  most  cases  ample  opportunity  for  imitation 
was  given.  This  holds  true,  though  perhaps  to  a  lesser  degree, 
for  handedness  and  for  manner  of  handclasping.  It  has  been 
said  on  good  authority  that  left-handedness  is  transmitted  as 
a  simple  recessive,  but  there  seems  to  be  evidence  opposing 
this  belief.  At  any  rate,  left-handedness  is  found  more  fre- 
quently among  the  children  of  a  left-handed  parent  than  in 
the  population  at  large.  The  largest  proportion  of  left-handed 
children  is  in  families  having  both  parents  left-handed.  About 
the  same  can  be  said  of  handclasping.  Most  people  clasp  with 
the  right  thumb  uppermost.  The  tendency  to  do  otherwise 
appears  to  run  in  families. 

Range  and  timbre  of  voice  may  also  be  determined  partially 
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by  inheritance.  In  the  male,  bass  seems  to  be  dominant,  bari- 
tone, heterozygous,  and  tenor  recessive.  In  the  female,  the 
soprano  is  supposed  to  be  dominant  to  the  contralto,  with  the 
mezzo-soprano  representing  the  heterozygous  condition. 

In  animals,  also,  we  find  instances,  of  the  inheritance  of 
many  miscellaneous  behavior  peculiarities,  and  in  most  cases 
the  possibility  that  imitation  or  other  environmental  factors 
might  have  determined  the  difference,  does  not  exist.  Harri- 
son reports  some  interesting  observations  on  the  transmission 
of  feeding  habits  in  moth  larvae.  The  larvae  of  Poecilopsis 
isabellae  will  feed  only  on  larch.  Those  of  P.  pomonaris  feed 
on  hawthorn  (and  other  deciduous  plants) .  Reciprocal  cross- 
ing of  these  two  closely  related  forms  produces  in  the  Fl,  F2, 
(and  thereafter)  hybrid  larvae  which  refuse  larch  but  will  eat 
hawthorn.  By  crossing  the  hybrids  with  other  species,  one  can 
produce  a  variety  of  larvae,  but,  they  all  have  this  in  common  : 
they  refuse  to  eat  larch.  This  peculiarity  appears  to  be  domi- 
nant in  its  transmission. 

Lenz  has  made  similar  observations  on  the  larvae  of  sphinx 
moths.  Deilephila  vespertilio  and  D.  euphorbiae  have  very 
definite  and  unlike  food  preferences.  The  Fl  hybrid  offspring 
of  this  cross  are  intermediate,  feeding  on  the  choice  of  either 
parent.  In  the  F2,  segregation  is  observed,  part  of  the  group 
being  like  one  grandparent,  part  like  the  other,  and  part  being 
intermediate. 

Behavior  differences  are  transmitted  by  birds,  though  less 
is  known  of  the  mechanism  involved.  Certain  strains  of  hens 
are  more  broody  than  others.  They  are  always  ready  to  sit 
on  a  nest.  In  other  strains  the  hens  can  only  with  difficulty  be 
persuaded  to  raise  a  family.  Hurst  and  others  report  that, 
in  certain  breeds,  broodiness  appears  to  behave  as  a  dominant, 
but  this  is  not  always  the  case. 

In  pigeons,  it  has  been  observed  that  certain  strains  are 
characterized  by  behavior  eccentricities,  such  as  tumbling, 
which  differentiate  them  from  other  pigeons.  We  have  not 
discovered  any  evidence  bearing  upon  the  nature  of  the  genetic 
mechanism  determining  these  differences.   It  is  probably  more 
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36.  Even  in  war  time  puppies  will  be  born.  These  youngsters,  born  on  the 
front  line  with  the  German  army,  are  being  well  cared  for  as  they  will  be  needed 
for   replacement   later  on. 


37.     Dog  rations  being  served  on  the  Russian   front  with  the  German  army 
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simple  than  that  which  determines  homing  ability.  Fanciers 
have  for  years  been  endeavoring  to  breed  winning  homing 
pigeons,  but  they  have  not  detected  the  way  in  which  this 
ability  is  transmitted.  Some  of  them  feel  that  the  capacity  is 
linked  to  the  female  sex  and  to  a  mealy  color,  but  all  they 
know  for  certain  is  that  there  is  considerable  variation  among 
strains  as  to  the  extent  to  which  the  capacity  can  be  developed 
by  training. 

Vicari  devised  a  method  of  measuring  the  reaction  time  of 
mice  and  followed  this  trait  through  several  generations.  She 
believes  that  speed  of  reaction  is  not  determined  by  any  simple 
genetic  mechanism  but  feels  that  her  data  do  suggest  that 
shorter  reaction  time  is  somewhat  dominant.  Crozier  and 
Pincus  found  that  several  races  of  rats  differed  distinctly  with 
respect  to  the  angle  and  speed  with  which  they  usually  climbed 
an  inclined  plane.  They  crossed  the  races  and  studied  the 
behavior  of  the  progeny.  The  behavior  pecularities  were  clearly 
transmitted  in  a  simple  mendelian  manner. 

Laughlin  has  for  some  time  been  engaged  in  a  study  of  the 
ability  of  horses  to  win  races.  He  finds  that  many  factors  are 
involved  including  age,  speed,  weight  carried,  conditions  of  the 
track,  etc.  He  is,  at  present,  trying  to  obtain  a  useful  measure 
of  this  complex  capacity.  At  present  stage  of  the  work  the  only 
conclusion  hazarded  regarding  the  inheritance  of  the  ability 
to  win  races  is  that  it  "  is  certainly  not  simple." 

It  is  believed  that  gait  in  horses  is  inherited.  Probably  it  is 
also  true  that  the  ability  to  learn  unusual  gaits  is  inherited. 
Related  to  this  question  is  the  problem  of  what  it  is  that  dif- 
ferentiates a  flat  racer  from  a  steeple-chaser.  Most  racing 
horses  show  a  distinct  bent  for  one  or  the  other  type  of  running. 
Hurst  suggests  that  a  hereditary  unit  is  concerned  in  the  pro- 
duction of  a  'chaser,  and  that  it  must  be  present  in  a  homo- 
zygous condition  in  one  or  both  parents. 

Our  survey  of  the  literature  leaves  us  with  several  clear  im- 
pressions. The  first  is  that  practically  nothing  is  known  con- 
cerning the  inheritance  in  the  dog,  of  those  traits  which  are 
most  important  to  us.   One  who  succeeds  in  learning  anything 
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about  the  transmission  of  their  behavior  traits  and  significant 
structural  traits  will  be  contributing  to  knowledge.  One  who 
can  succeed  in  truly  controlling  the  inheritance  of  these  charac- 
teristics will  be  blazing  a  new  trail. 

Though  science  provides  us  with  few  facts  specifically  appli- 
cable to  our  problem,  it  gives  us  reason  to  believe  that  our 
quest  is  not  a  hopeless  one.  The  evidence  is  cumulative  and 
overwhelming  that  not  merely  gross  structural  traits,  but  also 
mental  or  behavior  characteristics,  may  be  transmitted  from 
one  generation  to  the  next.  It  is  more  accurate  to  say  that  the 
tendency  to  act  in  a  given  way  is  inherited,  for  the  form  of 
behavior  expressed  results  from  the  genotype  plus  the  environ- 
ment. Theoretically,  it  is  possible  to  produce  a  dog  superior 
to  any  which  now  exists  with  respect  to  st.urdiness,  intelligence, 
cooperativeness,  and  the  other  traits  invaluable  in  a  good 
working  dog.  All  mammals  seem  subject  to  modification 
through  the  operation  of  systematic  selection  in  breeding, 
whether  this  be  brought  about  in  the  wild  or  through  the 
deliberate  designs  of  man.  Among  the  mammals,  the  dog  is 
peculiarly  susceptible  to  such  modification. 

Little  and  Jones  outline  the  fact  that  dogs  probably  repre- 
sent the  best  material  available  among  mammals  for  a  rela- 
tively complete  genetical  analysis.  In  spite  of  their  slow  breed- 
ing and  large  size,  they  occur  in  many  color  varieties  with  more 
structural  and  size  differences  between  breeds  and  with  greater 
differences  in  number  of  young  per  litter  than  are  found  in  most 
mammals.  Artificial  insemmination  has  proved  possible  with 
apparently  complete  fertility  between  breeds  which  permits 
experimental  matings  otherwise  mechanically  impossible.  Dogs 
possess  clearly  defined  instincts  and  drives  characterizing  their 
activities  which  allows  psychological  study.  Dogs,  therefore, 
provide  the  investigator  who  is  willing  to  wait,  for  his  results  a 
field  probably  unequaled  among  mammals. 

Science  does  more  than  demonstrate  the  possibility  of  con- 
trolling the  evolution  of  the  dog.  It  provides  us  with  a  method 
for  doing  so.  We  will  not  present  a  summary  of  genetic  prin- 
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ciples,  since  this  has  been  done  frequently  during  the  past  few 
years.  For  the  lay  reader,  who  wishes  an  understandable  desk 
companion  on  this  subject,  we  can  recommend  "  Principles  of 
Genetics  "  by  Sinnott  and  Dunn.  Genetic  analysis  has  been 
applied  chiefly  to  fruit  flies,  mice  and  other  fast  breeding  ani- 
mals, but  there  is  no  reason  why  it  cannot  be  applied  to  the 
dog.  Having  determined  what  traits  we  desire  in  a  dog,  and 
having  developed  a  method  for  identifying  and  measuring 
these  traits,  could  we  not  determine  the  mechanism  controlling 
their  inheritance?  With  this  knowledge  we  should  be  able  to 
produce  the  dog  we  desire. 

Recently  we  heard  a  prominent  and  successful  breeder  of 
German  Shepherds  discount  the  value  of  genetics.  It  would 
be  no  fun,  she  said,  if  we  were  to  learn  how  to  breed  ideal  dogs. 
Every  one  would  then  produce  them  and  dog  shows  would  be 
dull.  There  would  be  no  room  for  further  progress.  She  need 
have  no  fear,  for  in  our  present  state  of  knowledge  we  are  a 
long  way  from  the  ideal  dog  made  to  order.  Nevertheless, 
supposing  we  were  approaching  our  goal,  supposing  we  were 
producing  dogs  so  intelligent,  keen  and  reliable  that  they  had 
reached  perfection  as  blind  guides,  army  dogs  or  as  police  dogs, 
would  the  door  to  further  progress  be  closed?  Hardly.  We 
should  be  opening  new  doors,  finding  new  roles  in  which  the 
super-dog  could  serve  as  a  world  citizen. 


CHAPTER  XIII 

WHAT  TRAITS  ARE  MOST  VITAL  TO  THE  DOGS 
SUCCESS  AS  A  WORKER? 

As  inferred  by  the  aims  of  the  Fortunate  Fields  project,  the 
final  criterion  of  the  success  of  the  project  is  the  ability  that 
the  dogs  display  under  actual  working  conditions.  Thus,  it  is 
highly  important  that  we  know  as  accurately  and  completely  as 
possible  just  what  traits  are  essential  to  success  in  work,  that 
these  may  be  discovered  and  developed.  We  must  also  know 
what  traits  are  non-essential  and  can  be  neglected  without 
danger  and,  finally,  what  traits  are  actually  detrimental  that 
they  may  be  eliminated  rigidly. 

Material  in  this  section  is  based  upon  the  raw  data,  especially 
the  "  success  "  ratings.  Before  the  work  started,  it  was  decided 
that  there  were  certainly  four  characteristics  which  were  ab- 
solutely essential  and  the  search  for  these  traits  has  been 
continuous  and  persistent.  These  were  defined  by  E.  S.  Hum- 
phrey in  the  January,  1926  number  of  the  Alsatian,  an  English 
periodical.  The  appearance  of  this  article  aroused  no  little 
controversy.  In  the  light  of  the  work  of  the  past  five  years, 
it  will  be  well  to  reexamine  the  position  then  taken,  supple- 
menting it  and  correcting  it  if  necessary.  The  essential  charac- 
teristics proposed  at  that  time  were  :  (1)  good  working  tem- 
perament;  (2)  fertility;  (3)  longevity;  (4)  good  conformation. 

1.  Good  Working  Temperaments 
As  has  been  pointed  out  in  an  earlier  section,  the  Shepherd 
has  been  produced  for,  and  used  as  a  working  dog  for  at  least 
as  long  as  we  have  any  knowledge  of  the  breed.  The  sudden 
popularity  which  came  to  the  breed  some  25  years  ago  carried 
many  individuals  into  homes  as  pets,  allowing  a  large  popula- 
tion of  non- working  Shepherds  to  grow  up.  Important  as  is 
good  temperament  even  in  a  companion  dog,  to  a  worker  it  is 
more  important — in  fact,  indispensable.  In  the  production  of 
working  dogs,  temperament  defects  are  inevitably  detected, 
but  in  the  production  of  beautiful  pets  it  is  not  surprising  that 
such  faults  are  unnoticed  and  even  condoned.    Nevertheless, 
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in  our  opinion,  the  true  Shepherd  is  first  and  foremost  a  happy, 
effective  worker.  Whether  or  not  he  is  also  a  winner  of  beauty 
contests  is  a  secondary  consideration. 

Sensitivity  and  success. 

Having  placed  working  temperament  first,  we  must  now 
define  it.  What  traits  contribute  to  it,  and  in  what  proportion? 
In  the  earlier  days  of  the  work,  the  question  presented  itself  in 
a  different  way  :  "  What  traits  are  incompatible  with  it?  "  This 
was  because  a  large  proportion  of  the  dogs  first  produced  failed 
as  workers.  It  became  evident  that  most  failures  were  shy  or 
over-sensitive  animals.  This  was  shown  by  excessive  distracti- 
bility  and  timidity,  especially  as  a  result  of  sudden  tactual  or 
auditory  stimulation.  Later,  we  found  that  a  few  of  the  dogs 
which  appeared  to  be  shy  were  actully  not  over  sensitive,  but 
distrustful.  As  we  use  the  word  "  shy,"  however,  it  will  be 
understood  to  mean  primarily  over  sensitive. 

Unfortunately,  we  cannot  present  extensive  data  in  support 
of  our  contention  that  the  over-sensitive  dog  is  practically 
valueless  as  a  worker.  We  cannot  for  two  reasons.  In  the  first 
place,  thanks  to  a  rigid  breeding  regime,  very  few  shy  dogs 
have  been  produced  since  the  first  dozen  litters.  In  the  second 
place,  the  few  that  were  subsequently  produced,  were  elimi- 
nated as  soon  as  they  were  definitely  recognized  as  shy.  It  is 
for  these  reasons  that  only  11  gun-shy  dogs  and  not  a  single 
stick-shy  animal  received  ratings  for  degree  of  success  in  work. 
Our  experience  with  instructing  shy  animals  is  not  limited  to 
our  own  stock  however.  Many  dogs  are  purchased  every  year 
and  are  given  courses  of  one  kind  or  another,  for  the  demand 
for  instructed  animals  exceeds  the  number  that  can  be  supplied 
by  the  breeding  project.  Inevitably,  a  few  shy  dogs  fall  into 
our  hands  in  this  way.  Our  experience  with  them  substantiates 
a  wholesome  prejudice  against  such  animals. 

Of  the  1 1  gun-shy  Fortunate  Fields  dogs  which  were  instruc- 
ted only  one  was  able  to  stay  in  service,  and  this  one  failed  at 
work  other  than  herding.  The  others  failed  entirely  and  were 
retired  as  companions.  Their  "  success "  ratings  are  based 
upon  their  capacity  in  this  less  exacting  role.   Certain  gun-shy 
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dogs  (original  breeder  L,  for  example)  have  been  given  police 
training  and  have  passed  the  usual  examinations.  Such  dogs 
can  even  attack  and  hold  a  man  who  is  shooting  a  gun,  so  long 
as  the  master  is  standing  by  to  enforce  the  command.  If  the 
criminal  is  subdued,  however,  and  the  master  leaves  the  dog  to 
guard  the  prisoner,  it  will  stand  guard  only  so  long  as  there  is 
silence.  Let  a  gun  be  shot,  even  at  a  distance,  and  the  animal 
will  probably  run  home  and  hide. 

Certain  dogs  showing  only  a  mild  degree  of  gun-shyness  can 
be  accustomed  to  sound  through  repeated  stimulation.  Some 
dogs  of  this  type,  placed  for  several  weeks  in  an  army  fortifica- 
tion where  there  is  constant  target  practice  can  then  be  trained 
successfully  for  liaison  work.  Even  these  near-shy  dogs  can  not 
be  used  where  reliability  in  the  face  of  noise  is  a  life  and  death 
matter.  It  would  be  highly  dangerous  to  place  one  as  a  guide 
for  the  blind,  for  example,  for  the  backfire  of  a  motor  might 
cause  it  to  give  its  master  a  false  cue.  In  traffic,  the  result 
might  be  fatal. 

In  general  then,  an  over-sensitive  animal  can  be  trained  only 
with  difficulty,  if  at  all,  and  it  can  not  be  trusted  implicitly. 

All  other  Fortunate  Fields  dogs  instructed  by  us  fall  into  one 
or  another  of  the  following  groups : 

1)  Those  undersensitive  to  both  sound  and  touch. 

2)  Those  undersensitive  to  touch;  medium  sensitive  to  sound. 

3)  Those  undersensitive  to  sound;  medium  sensitive  to  touch. 

4)  Those  medium  sensitive  to  both  sound  and  touch. 

The  first  group  includes  the  highest  proportion  of  low  success 
scores,  although  there  is  little  to  choose  between  it  and  group 
two.  Group  three  has  the  smallest  proportion  of  low  success 
scores  and  the  largest  proportion  of  average  successes.  Dogs  of 
these  three  groups  can  be  trained  and  are  reliable.  The  group 
one  dog,  however,  is  somewhat  difficult  to  instruct  because  it 
is  hard  to  "  reach." 

The  ideal  dog  (ideal,  that  is,  in  the  hands  of  a  good  instruc- 
tor) is  found  in  group  four  and  is  somewhat,  sensitive  to  both 
sound  and  touch.  A  mediocre  teacher  may  spoil  it.  It  is  inter- 
esting to  note  that  it  is  here  that  we  find  the  lowest  proportion 
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of  average  successes,  a  rather  large  group  of  low  successes  and 
the  highest,  proportion  of  superior  workers.  Dogs  of  type  four 
tend  to  do  very  well  or  rather  poorly,  depending  principally 
upon  the  wisdom  with  which  they  are  handled.  They  should 
never  be  placed  in  the  hands  of  apprentice  instructors  but  given 
only  to  careful  and  experienced  teachers. 

Intelligence  and  success. 

Of  what  besides  suitable  sensitivity  does  good  working  tem- 
perament consist?  According  to  our  data,  (and  as  would  be 
expected)  intelligence  and  success  correlate  closely.  The  esti- 
mate of  the  dog's  intelligence,  based  largely  upon  its  capacity 
to  learn  during  training,  can  almost  be  taken  as  an  index  of  the 
success  it  will  have  in  service.  The  correlation  is  not  perfect.  A 
small  group  of  the  dogs  ranking  high  in  intelligence  (15%  of 
the  total)  were  not  excellent  workers.  Nevertheless,  of  the 
traits  we  have  recorded,  intelligence  is  the  most  closely  related 
to  success. 

Willingness  and  success. 

Examination  of  the  success  and  the  willingness  ratings  sug- 
gests the  surprising  conclusion  that  willingness  is  not  essential. 
Nevertheless,  willingness  can  be  enhanced  or  inhibited  by  the 
man  who  handles  the  animal.  Certain  dogs  may  show  less 
willingness  under  the  instructor  during  training  than  under 
the  master  during  service.  Their  success  may  be  due  partly  to 
a  willingness  which  appeared  after  they  had  been  scored  for 
the  trait. 

No.  Ill  has  already  been  cited  as  a  failure  under  one  master  and 
a  success  with  another.  Many  animals  have  fluctuated  in  willing- 
ness as  they  have  been  changed  from  one  instructor  to  another 
during  the  blind-guiding  course.  No.  432  seemed  to  be  of  average 
willingness.  She  learned  her  obedience  work  with  one  instructor 
and  was  both  successful  and  willing  after  the  first  few  days  of 
apparent  stubbornness,  during  which  time  the  instructor  was  learn- 
ing her  peculiarities  and  how  to  take  advantage  of  them.  She  was 
then  changed  to  a  second  instructor.  This  man  had  seen  her  work 
only  during  the  first  few  days  and  had  taken  a  dislike  to  the  bitch 
because  of  the  apparent  stubbornness  exhibited  then.  With  this 
instructor,  her  progress  in  blind-guiding  work  was  slow  and  her 
willingness  diminished  day  by  day.    Finally,  the  point  was  reached 
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Mrs.   Elford    Eddy,   sightless,   of   San   Francisco,   being   guided    in   city   traffic 
by  "  Beda." 


39.    A  class  of  Swiss  gendarmes,  or  state  police,   in  training  with  their  dogs 
at  Fortunate  Fields. 
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when  she  would  not  work  at  all.  She  was  then  changed  to  a  third 
instructor,  one  who  knew  her  type  and,  in  addition,  is  little  influ- 
enced by  personal  feeling  toward  his  individual  pupils.  Her  willing- 
ness at  once  improved  and  she  made  rapid  progress.  Because  of 
experiences  of  this  sort,  it  is  an  unwritten  rule  among  the  instructors 
that  a  man  must  not  attempt  to  work  with  a  dog  he  cannot  like. 

Although  lack  of  correspondence  between  willingness  and 
success  may  be  accounted  for  partly  through  this  tendency 
for  animals  to  fluctuate  in  willingness,  it  is  a  fact  that  certain 
of  the  most  successful  animals  have  at  no  time  shown  great 
willingness. 

Energy  and  success. 

Energy  is  hardly  more  closely  related  to  success  in  work 
than  in  willingness.  Above-average  energy  is  certainly  not  im- 
portant and  an  increase  in  this  trait  need  not  be  sought. 

Traits  related  to  specific  forms  of  work. 

There  are  several  characteristics  which  do  not  bear  the  same 
relationship  to  all  forms  of  service.  A  trait  may  be  essential  to 
the  excellent  performance  of  certain  work  but  non-essential  or 
even  detrimental  to  the  proper  execution  of  other  services.  The 
reader  will  find  it  convenient  to  refer  to  the  accompanying 
chart: 

Olfactory  Nose  Aggressive- 

Form   of  service  acuity  obedience  ness  Distrust 

Police    (Frontier,   penitentiary,   etc.)  +                     +  +   +  — 

Trailing    ++  ++  +  — 

Liaison   +                    +  —  + 

Blind  guiding —  ++  +  — 

Sanitary  (Red  Cross) +                     0  0  — 

Herding   +                    +  +  0 

Companion    0                     0  +  ■— 

In  this  chart,  +  +  indicates  that  the  trait  is  essential  in  its 
highest  developed  form;  +,  that  it  is  desirable  to  at  least  a 
limited  degree ;  —  that  the  presence  of  the  trait  is  detrimental 
to  good  work;  and  0  that  its  presence  or  absence  is  unim- 
portant. 

There  remains  to  be  discussed  the  relationship  of  these  traits 
to  the  several  services.  By  olfactory  acuity  we  mean  merely 
sensitivity  of  the  nose  to  chemical  stimuli.     Dogs  possessing 
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the  trait  in  a  ■+  +  quantity  show  exceptional  interest  in  all 
odors  and  usually  select  hunting  as  their  favorite  pastime. 
Several  dogs  have  failed  as  blind  guides  because,  although 
otherwise  excellent,  upon  crossing  an  interesting  scent  they 
insisted  upon  taking  their  blind  masters  hunting  with  them. 

No.  184  was  a  bitch  of  this  type.  She  was  trained  for  blind 
guiding  and  was  an  excellent  worker.  She  was  used  in  demon- 
strations to  acquaint  the  blind  with  the  possibility  of  using  dogs. 
In  Nancy,  France  she  successfully  guided  on  short  walks  fifteen 
blind  men  in  one  afternoon.  These  men  were  unknown  to  her  and 
unacquainted  with  the  technique  of  working  with  a  dog.  Despite 
her  ability,  it  was  found  impossible  to  place  her  with  a  blind  master 
for,  although  she  was  entirely  reliable  on  all  other  occasions,  when 
near  a  pigeon  or  a  pigeon  trail  she  would  take  the  shortest  and 
fastest  route  after  the  bird  regardless  of  her  master.  On  several 
occasions,  when  leading  an  instructor  she  started  for  a  pigeon  which 
was  around  a  corner  visible  to  neither  the  man  nor  the  dog.  No. 
184  was  retired  as  a  companion. 

Nose  obedience  must  accompany  keen  sensitivity  in  a  trail- 
ing dog,  for  it  must  follow  the  trail  on  which  the  master  sets 
it  regardless  of  other  odors.  This  obedience  is  also  of  value 
in  a  liaison  dog,  for  in  this  work,  the  animal  may  have  to  follow 
its  own,  its  master's  or  a  chemical  trail.  A  guide  for  the  blind 
must  possess  nose  obedience  in  a  different  sense.  Even  though 
the  leader's  acuity  is  not  unusual,  certain  odors,  such  as  those 
left  by  other  dogs,  will  normally  distract  it.  A  guide  must  not 
follow  its  nose  except  upon  command,  as  when  retrieving  for 
its  master. 

Aggressiveness  has  been  discussed  above  as  the  trait  essen- 
tial to  attack.  In  a  limited  degree,  it  is  of  value  in  certain 
other  work,  for  the  police  dog  in  actual  service  must  become, 
through  education,  almost  over-aggressive.  In  a  trailing  dog, 
however,  aggressiveness  must  be  well  controlled.  The  trailer 
does  not  attack  the  person  trailed.  Aggressiveness  is  not  desired 
in  a  liaison  dog  because  it  might  bring  it  into  danger  of  being- 
shot  by  an  enemy  rifle,  or  even  of  falling  into  the  hands  of  the 
enemy  with  its  message.  A  guide  for  the  blind  must  have 
sufficient  aggressiveness  to  take  its  master  through  a  crowd, 
to  lead  him  up  to,  and  show  him  various  obstacles,  and  to  stand 
steady  and  immobile  when  caught  between  two  fast  moving 
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lines  of  traffic.  A  guide  must  not,  however,  be  so  aggressive 
that  it  will  object  to  being  handled  by  any  and  every  stranger. 
All  too  often  old  ladies  of  both  sexes  insist  on  patting  and 
caressing  "  such  a  beautiful  dog  "  while  it  is  working  with  its 
blind  master,  never  realizing  that  such  an  action  is  the  equiva- 
lent of  poking  a  finger  into  the  eye  of  a  seeing  person.  Aggres- 
siveness is  unessential  in  the  Red  Cross  service.  A  reasonable 
amount  of  it  is  desired  in  herding  work,  particularly  if  a  dog 
is  to  handle  rams.  A  companion  dog,  like  a  blind-guide,  must 
often  submit  to  the  caresses  of  strangers,  but  it  is  important 
that  he  too  have  sufficient  aggressiveness  to  be  unafraid  to  go 
with  the  master  anywhere  at  any  time. 

Distrust  is  a  trait  generally  undesirable,  but  to  a  degree 
essential  to  the  best  performance  of  liaison  work. 

It  is  unnecessary  to  give  in  detail  the  experience  upon  which 
this  chart  is  based.  In  general,  dogs  were  at  first  tried  at  one 
task  and  then  another  until  the  place  was  found  where  each 
could  serve  best.  It  is  now  usually  possible  to  classify  each 
dog  as  soon  as  it  reaches  maturity  and  to  place  it  in  its  proper 
course  of  instruction  at  once.  Females  usually  possess  those 
traits  which  are  best  suited  to  blind-guiding  and  males  those 
most  useful  in  police  work,  but  there  are  exceptions,  of  course. 

The  chart  illustrates  the  fact  that  there  can  not  be  a  dog 
ideally  suited  to  all  forms  of  work.  Thus,  an  excellent  liaison 
dog  probably  would  not  make  a  good  guide.  An  excellent 
police  dog,  however,  might  also  become  an  excellent  trailer, 
and  many  an  animal  has  acquired  proficiency  in  both  lines 
of  work. 

It  would  be  as  unreasonable  to  expect  any  individual  dog 
(or  breed)  to  succeed  at  every  task  as  to  expect  any  human 
to  succeed  in  every  vocation.  The  process  of  vocational  analy- 
sis for  dogs  is  not  essentially  different  from  that  for  humans. 
We  must  first  determine  the  exact  requirements  of  the  task  we 
desire  to  have  performed,  and  then  seek  the  breed  and  the 
individuals  within  the  breed  which  possess  the  required  traits. 
It  is  by  no  means  contended  that  the  German  Shepherd  is  the 
best  dog  for  all  work.  Nevertheless,  it  has  been  our  experience 
that  this  breed  produces  a  sufficient  and  suitable  variety  of 
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traits  so  that  plenty  of  individuals  may  be  found  for  the  suc- 
cessful accomplishment  of  each  of  the  several  forms  of  work 
in  which  they  have  thus  far  been  used.  Even  these  dogs, 
though,  are  imperfect,  and  thus  we  are  furnished  with  an 
incentive  for  our  breeding  program. 


40.  Note  the  length  of  step  taken  by  this  blind  man.  One  of  the  most  frequent 
comments  by  the  blind  is  that  "  My  dog  has  taken  the  drag  and  hesitation  out 
of  ray  feet."  Only  dogs  of  the  best  temperament  and  proper  education  can  inspire 
their  masters  with  such  confidence,  and  unless  there  is  mutual  confidence,  safe  and 
efficient  work  is  impossible. 


Many  psychologists  who  have  studied  dog  intelligence  have 
reported  somewhat  negative  results.  We  feel  that,  frequently, 
this  has  been  due  not  to  limitations  of  dogs  as  such,  but  to  the 
limitation  of  the  individual  animal  or  breed  on  the  specific 
problem  assigned  it.  Experimentalists  accustomed  to  the  com- 
parative uniformity  of  white  rats  do  not  appreciate  the  tremen- 
dous individual  differences  among  dogs.  In  interpreting  their 
results,  these  differences  must  be  considered.     If  a  group  of 
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ten  to  twenty  rats  is  considered  the  minimum  when  one  seeks 
reliability,  certainly  larger,  rather  than  smaller  groups  are 
needed,  if  we  wish  to  obtain  significant  results  with  a  more 
complex  and  variable  animal.  Yet  rarely  have  experimental- 
ists found  time  to  use  more  than  one,  two.  or,  at  most,  three 
dogs  on  a  single  problem. 

It  happens  that  the  demand  for  guides  for  the  blind  has  been 
so  great  that  we  could  not  supply  a  sufficient  number  of  bitches 
of  our  own  breeding.  It  has  been  necessary  from  time  to  time 
to  purchase  animals  in  Germany  to  fill  up  the  classes  in  blind- 
guiding.  We  have  at  hand,  therefore,  information  on  the  com- 
parative success  of  dogs  which  have  been  purchased  and  those 
bred  at  Fortunate  Fields.  Selection  strongly  favored  the  for- 
mer group  because  animals  were  studied  carefully  before  being 
bought,  whereas  Fortunate  Fields  dogs  were  used  as  they  came, 
except  that  shy  animals  were  eliminated.  The  following  com- 
parison is  interesting : 

Purchased  Dogs     Fortunate  Fields  Dogs 

No.  %  No.  % 

Number  to  start  the  course 45  75 

Number  which  died 5  11.1  5  6.6 

Number  which  lived  to  complete  course.      40  88.9  70  93.3 

Bitches  to  become  successful  guides 25  62.5  *  53  75.7* 

Those  proving  to  be  unfit 15  37.5  *  17  24.3  * 

Average  no.  of  lessons  in  education 105  109 

*  Percent  of  those  which  lived  to  complete  the  course. 

It  is  evident  that  the  animals  bred  at  Fortunate  Fields  rather 
more  than  held  their  own.  The  larger  percentage  of  deaths 
among  the  purchased  dogs  is  to  be  expected,  as  they  were  all 
shipped  to  a  new  climate,  whereas  the  Fortunate  Fields  animals 
were  moved  only  the  few  miles  to  L'oeil  qui  voit,  the  school 
at  Vevey.  The  five  deaths  among  the  Fortunate  Fields  dogs 
were  due  to  infection  from  purchased  dogs  which  became  sick 
a  day  or  so  after  leaving  quarantine. 

Lest  the  fact  that  four  extra  lessons  were  given  the  For- 
tunate Fields  dogs  be  misconstrued  by  the  reader,  it  should 
be  explained  that  certain  of  the  project  dogs  were  used  in  train- 


WHAT  TRAITS  ARE  MOST  VITAL?  201 

ing  apprentices.  Consequently,  these  animals  had  more  lessons 
than  the  others.  Dogs  which  had  been  purchased  were  never 
used  in  this  way.  If  animals  of  our  own  stock  were  spoiled  by 
work  with  novices,  they  were  not  rendered  entirely  useless  to 
us  since  they  might  still  be  valuable  as  breeders. 

2.  Fertility. 

This  point  hardly  needs  discussion.  It  is  evident  that  if  we 
desired  to  produce  but  a  single  generation  of  excellent  working 
dogs,  there  would  be  no  need  for  insisting  upon  fertility.  How- 
ever, a  strain  can  be  founded  and  maintained  only  if  its  better 
individuals  can  produce  vigorously.  Large  litters  are  desired 
also,  as  the  more  dogs  produced,  the  greater  the  opportunity 
for  selection  and  hence,  for  improvement.  We  consider  five 
strong  puppies  a  satisfactory  litter.  Actually,  we  have  had 
(to  Jan.  1,  1934)  104  litters  totalling  794  pups  (392  males  and 
402  females) .  This  is  an  average  of  7.6  per  litter,  which  is 
slightly  higher  than  7.3,  the  figure  given  by  the  German  regis- 
tration Society  as  the  average  for  the  breed. 

3.  Longevity. 

While  good  temperament  is  indispensable  to  the  individual 
working  dog,  and  fertility  is  important  to  the  dog  as  a  breeder, 
longevity  is  an  essential  trait  from  both  standpoints.  In  the 
course  of  the  search  for  desirable  offspring,  it  is  often  important 
that  an  unusually  good  bitch  live  long  enough  to  have  litters 
by  several  sires,  and  that  a  sire  live  long  enough  to  play  a  role 
in  two  or  more  successive  generations. 

Considering  the  dog  not  as  a  producer  but  as  a  worker,  lon- 
gevity is  just  as  important.  The  animal's  training  usually  be- 
gins at  an  age  of  14  or  15  months,  and  it  is  not  ready  to  go 
into  service  until  it  is  16  to  18  months  old.  The  expense  of 
producing,  raising  to  maturity,  and  training  each  animal  is  not 
small.  If  the  return  on  this  expenditure  of  time  and  money 
is  only  a  year  or  two  of  service,  the  Shepherd  worker  is  an 
extravagance.     Thus,  both  as  breeders  and  as  workers,  it  is 
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important  that  our  dogs  have  the  maximum  resistance  to 
disease. 

The  only  direct  way  of  determining  the  longevity  of  an  indi- 
vidual, litter  or  strain  is  to  wait  until  death  takes  its  toll. 
If  we  knew  of  certain  instantly  detectable  traits  which  cor- 
related reasonably  well  with  longevity  and  resistance  to  dis- 
ease, we  should  have  the  basis  for  an  immediate  estimate  of 
the  likelihood  of  a  long  life  span.  The  hardiness  of  the  For- 
tunate Fields  dogs  has  undergone  severe  testing  by  the  usual 
canine  disorders,  and  we  are  thus  provided  with  material  which 
might  possibly  bring  to  light  traits  correlating  with  resistance 
to  disease. 

Using  our  records,  we  first  rated  each  dog  for  resistance. 
Those  which  had  succumbed  to  a  disease  were  given  a  health 
rating  of  "  unsatisfactory."  Those  which  had  been  present  dur- 
ing a  period  of  contagious  disease  and  had  not  been  sick  then, 
or  at  any  other  time  were  rated  "  excellent."  The  large  group 
of  dogs  which  were  rated  "  average  "  contained  1)  those  which 
had  not  been  tried  by  the  ordeal  of  contagion  and  2)  those 
which  had  become  sick  but  had  recovered.  Obviously,  those 
animals  which  had  met  death  through  accident,  through  being 
eliminated  for  temperament  deficiency,  etc.,  could  not  be  given 
any  health  rating.  Crude  though  these  ratings  are,  it  is  through 
them  that  we  get  our  only  clue  to  the  actual  capacity  of  the 
animals  to  resist  disease. 

Except  for  a  faint  negative  correlation  with  energy,  behavior 
traits  do  not  seem  to  be  related  to  health  ratings.  Certain 
structural  traits,  however,  are  correlated  ;  notably,  fore  quarter 
and  flank  development.  Considering  the  first  233  records  we 
find  that  in  the  group  of  animals  which  had  proved  their  capac- 
ity  to  resist  disease  and  were  rated  "  excellent "  in  health : 

1)  not  one  of  the  21  animals  penalized  severely  because 
of  poor  forechest. 

2)  22.6%  of  the  133  dogs  having  average  forechests ; 

3)  54.4%  of  the  79  dogs  having  superior  forechests. 

Turning  now  to  chest  depth,  we  find  in  the  group  rated 
"  excellent "  in  health  : 
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1)  not  one  of  the  26  animals  penalized  severely  because  of 
poor  chest  depth ; 

2)  23%  of  the  152  dogs  having  average  chest  depth ; 

3)  69.1%  of  the  55  dogs  having  superior  chest  depth. 


41.  Trailing.  Sire  No.  55  in  actual  service  with  the  Gendarmerie  Vaudoise.  The 
long  leash  is  used  only  to  keep  the  dog  from  working  too  fast  and  in  no  sense 
directs  the  animal.  German  Shepherds  are  silent  trailers  as  dogs  in  actual  criminal 
work  must  be. 


These  striking  differences  can  hardly  be  explained  away  as 
the  result  of  chance  because  of  the  large  number  of  animals 
considered   (233) . 

Do  these  relationships  mean  that  a  well-developed  chest 
indicates  unusual  capacity  to  resist  disease?  Perhaps  the  cause 
and  effect  relationship  is  just  the  opposite,  the  disease  retard- 
ing the  chest  development.    This  possibility  was  checked  by 
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a  study  of  the  records  of  all  animals  which  had  suffered  from 
disease  but  recovered.  It  was  found  that,  with  respect  to  both 
forechest  and  chest  depth,  these  animals  ranked  higher  than 
those  of  the  same  health  group  which  had  not  had  a  disease. 
In  other  words,  when  disease  breaks  out  in  the  kennels,  on  the 
average,  those  dogs  ranking  lowest  in  chest  development  die ; 
those  which  become  sick  but  recover,  rank  a  little  above  the 
average  of  the  breed ;  while  the  highest  ranking  group  do  not 
become  infected,  even  though  exposed.  Certainly,  then,  we 
want  to  produce  dogs  with  well-developed  chests. 

Next  in  importance,  appears  to  be  flank  development,  which 
also  shows  a  positive  correlation  with  capacity  to  resist  disease. 
With  one  exception,  other  structural  points  appeared  to  have 
small  bearing  upon  resistance  to  disease.  The  exception  is  a 
fore-angulation,  as  computed  by  combining  the  scores  for 
shoulder,  scapula-radius,  radius-ulna,  and  elbow.  The  low 
positive  relationship  between  excellence  in  fore-angulation  and 
health  is  probably  indirectly  due  to  the  good  chest  develop- 
ment which  frequently  accompanies  angulation.  It  might  be 
argued,  however,  that  a  dog's  most  vital  organs  are  subjected 
to  considerably  less  shock  when  carried  on  well-sprung  fore- 
limbs  and  that  this  would  react  to  the  benefit  of  general  health. 

4.    Conformation. 

When  the  scores  for  each  of  the  several  more  important 
points  of  conformation  were  compared  with  the  success  scores, 
no  reliable  relationships  were  found.  There  is  a  faint  sugges- 
tion, most  evident  in  the  more  recently  bred  dogs,  that  success- 
ful dogs  are  slightly  superior  in  flank.  The  difference  is  slight 
and  unreliable. 

When,  instead  of  dealing  with  individual  points,  we  use  the 
conformation  scores  (which  indicate  general  excellence  of  con- 
formation) ,  a  relationship  is  detected.  There  appears  to  be 
a  very  low  positive  correlation  between  success  and  good  con- 
formation. The  coefficient  of  mean  square  contingency  is 
+  .38.  (In  deriving  this  figure,  it  was  necessary  to  divide  the 
dogs  given  "  excellent "  as  a  success  score  into  two  groups, 
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as  otherwise  the  skewness  of  the  distribution  would  have  pro- 
duced a  distorted  coefficient.)  The  absence  of  close  relation- 
ship between  conformation,  and  the  value  of  the  dog  as  a 
worker,  holds  only  for  the  range  in  conformation  produced  at 
Fortunate  Fields.  Obviously,  extremely  faulty  conformation 
would  detract  seriously  from  a  dog's  efficiency. 

Conformation  as  a  requisite  is  to  be  ranked  after  the  three 
essentials  discussed  above.  There  no  doubt  exists  a  certain 
minimum  degree  of  conformation  quality  compatible  with  good 
work,  but  this  lower  limit  appears  not  to  be  approached  closely 
by  the  dogs  produced  here,  nor,  probably,  by  the  Shepherd  dog 
as  a  breed. 

We  conclude,  then,  that  we  were  justified  in  listing  the  four 
essential  characteristics  of  a  strain  of  working  dogs  in  the  fol- 
lowing order  of  importance  :  1)  good  working  temperament ; 
2)  fertility;  3)  longevity;  4)  good  conformation. 


CHAPTER  XIV 
THE  TREND  AND  THE  ASSOCIATION  OF  TRAITS 

The  original  records  of  Fortunate  Fields  can  be  treated  in 
either  of  two  ways  to  yield  valuable  information  to  us  as  prac- 
tical breeders.  Such  treatment  will  aid  in  answering  these  two 
questions :  Have  our  methods  of  selection  been  such  as  to 
aid  or  to  hinder  progress  in  the  achievement  of  our  ideal?  Are 
there  any  easily  discernible  characteristics  which  will  indicate 
other  points  more  difficult  to  determine? 

The  first  question  can  be  answered  in  part  by  a  reduction 
of  the  data  to  that  form  which  is  usually  known  as  a  moving 
average.  In  our  own  work  we  make  five  litters  the  unit  for 
this  moving  average,  the  method  being  that  the  first  point  on 
a  graph  so  formed  would  be  the  mean  or  average  of  the  first, 
second,  third,  fourth,  and  fifth  litters.  The  second  point  on  the 
graph  would  be  the  average  of  the  second,  third,  fourth,  fifth, 
and  sixth  litters,  etc.  In  this  sense  the  moving  average  indi- 
cates the  variation  of  the  breeding  program.  If  the  variation 
is  toward  our  theoretical  ideal,  then  the  trend  is  said  to  be 
upward,  whereas  if  it  is  away  from  our  ideal  the  trend  is  down- 
ward. If  our  methods  of  selection  have  been  effective,  then  the 
trend  should  be  upward,  but  any  distinct  trend  is  in  itself 
evidence  that  the  trait  can  be  altered. 

We  shall  not  consider  the  trend  of  all  characteristics  at 
length  as  many  have  shown  no  significant  change.  The  litters 
covered  in  this  study  of  trend  are  from  Al  to  R4,  that  is,  from 
the  first  litter  whelped  up  to  a  litter  whelped  the  13th  of 
March,  1933.  Many  of  the  more  recent  litters  are  backed  by 
at  least  three  generations  of  our  own  breeding  and  selection. 

Chronological  grouping. 

As  a  general  empirical  test  of  the  project  as  a  whole,  the 
litters  can  be  divided  into  14  groups  containing  approximately 
equal  numbers  of  known  dogs  (i.e.,  dogs  which  lived  long 
enough  to  be  rated) .  The  actual  numbers  for  each  group  are 
shown  in  the  following  table : 
206 
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42.  Liaison  dog  working  on  the  German  front  during  the  World  War.  Note  that 
this  is  an  Airedale.  As  the  Americans  sometimes  erroneously  call  any  German 
Shepherd  a  "  police  "  dog  because  they  associate  the  breed  with  that  work,  so  the 
Germans  call  Airedales  ''  Kriegshunde  "  or  war  dogs  as  they  know  them  principally 
as  such.  The  liaison  dog  must  learn  to  do  his  work  while  wearing  a  gas  mask, 
just  as  many  city-dwelling  dogs  must  learn  to  exercise  while  wearing  a  muzzle. 


43.     Dispatching  a   liaison   dog.      This   Fortunate   Fields   animal 
the  Swiss  army.     In  this  photograph  it  is  carrying  ai 


working   with 
mnition. 
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Group  Litters  Number  Last  litter  whelped 

1 Al-El  30  March    1, 1926 

2 Gl-Ll  32  Nov.     16, 1926 

3 Ml-Tl  32  Oct.      24, 1927 

4 Ul-Yl  31  May     21,1928 

5 Z1-D2  30  Nov.     15, 1928 

6 E2-J2  32  April     16, 1929 

7 K2-02  27  Sept.     16, 1929 

8 P2-Y2  31  April     19, 1930 

9 A3-F3  33  Aug.     23, 1930 

10 G3-03  29  March  16, 1931 

11 P3-X3  31  July      28,1931 

12 Y3-D3  33  Jan.       14,1932 

13 E4-N4  35  July      18, 1932 

14 04-R4  11  March  13, 1933 

The  average  value  of  each  characteristic  for  each  of  the 
groups  was  found  and  also,  by  computation  of  the  standard 
error,  the  range  which  contained  approximately  two-thirds  of 
all  animals  of  each  group.  These  data  were  then  considered 
in  drawing  our  conclusions. 

The  variation  of  characteristics  during  the  life  of  the  project 
indicates  definitely  that  all  of  the  characteristics  can  be  influ- 
enced by  selective  breeding.  However,  the  value  of  the  meth- 
ods used  may  be  masked  in  this  treatment  of  the  data  inas- 
much as  no  indication  is  given  of  the  amount  of  selection 
behind  each  litter. 

Grouping  according  to  generations  of  selection. 

More  analytical  treatment  consists  in  dividing  the  litters 
into  three  groups  corresponding  to  three  definite  steps  in  our 
breeding  program.  Regardless  of  whether  the  mating  was 
made  in  1924  or  1934,  if  the  mating  was  with  two  purchased 
animals  it  would  be  a  first  step  mating  in  that  the  ancestry 
behind  the  breeders  would  be  more  or  less  unknown  to  us. 
The  mating  of  a  purchased  animal  with  a  project  bred 
animal  might  be  considered  a  second  step  mating  inasmuch 
as  we  would  know  something  of  the  ancestry  behind  one  of  the 
parents.  The  mating  of  two  project  bred  animals  together 
might  be  considered  a  third  step  mating  as  in  this  case  we 
know  something  of  the  ancestry  on  both  sides  of  the  pedigree. 
In  consequence,  we  have  considered  trend  of  the  various  char- 
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acteristics  based  on  the  study  of  the  litters  as  divided  into  three 
"step"  groups:  1)  neither  parent  bred  by  the  project  (as  in 
the  foundation  litters) ;  2)  one  of  the  parents  project  bred  ; 
3)  both  parents  project  bred.  The  data  thus  presented  seem 
to  show  that  our  handling  of  relative  characteristics  is  justified. 
There  is  a  constant  upward  trend  of  temperament,  for  exam- 
ple. In  other  characteristics  the  justification  is  not  indicated 
as  there  has  been  regression  in  a  few  traits  such  as  neck  quality. 

Family  grouping. 

In  either  of  these  methods  of  study  there  is  the  disadvantage 
that  the  data  are  derived  from  what  might  be  termed  a 
"  mixed  "  population  inasmuch  as  there  are  still  six  reasonably 
distinct  families  among  the  project  animals.  The  previous 
considerations  have  included  all  of  these  animals  and  might 
presumably  be  influenced  by  the  preponderance  of  one  or 
another  family  in  any  one  group. 

If  we  are  to  benefit  by  our  successes  and  our  failures,  we 
must  know  which  families  have  been  responsible  for  the  up- 
ward and  downward  trends.  This  information  is  obtained 
when  the  means  and  standard  errors  for  each  family  are 
plotted. 

Relative  use  of  male  and  female  breeders. 

Before  discussing  actual  trends  we  feel  that  we  should  clear 
up  one  possible  source  of  doubt  in  the  consideration  of  "  total 
scores."  The  average  breeder  will  anticipate  a  higher  rating 
for  males  than  for  females  since  in  ordinary  breeding  practice 
the  sires  are  easily  superior  to  the  dams.  Frequently  an  ex- 
ceptional male  is  carefully  selected  to  head  the  breeding  group 
and  is  used  as  fully  as  possible.  Unavoidably  most  of  the 
females  in  such  a  breeding  group  will  be  inferior  to  the  sire. 
In  our  work,  however,  the  dams  have  been  used  (with  few  ex- 
ceptions) as  often  as  the  sires  and  in  opening  blood  lines  they 
have  been  selected  with  equal  care.  This  is  clearly  shown  in 
the  following  table : 
15 
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Sires  Dams  Total 

Breeders  used  for  one  litter  only 27  26  53 

Breeders  used  for  two  litters 4  9  13 

Breeders  used  for  three  litters 3  7  10 

Breeders  used  for  four  litters 2  3  5 

Breeders  used  for  five   litters 2  3  5 

Breeders  used  for  six  litters 3  2  5 

Breeders  used  for  seven  litters 1  0  1 

Breeders  used  for  eight  litters 1  0  1 

Breeders  used  for  nine   litters 1  0  1 

Average  number  of  litters  for  each  sex 2.36  2.08 

Temperament. 

We  are  considering  the  trend  in  temperament  first  because 
it  is  of  extreme  importance  in  the  project  ideal.  Lacking  proper 
temperament,  the  animal  is  not  a  working  dog  and  is  therefore, 
regardless  of  structure,  what  might  be  termed  a  failure.  There 
has  been  an  almost  unbroken  upward  trend  in  temperament 
with  a  constant  proportional  increase  of  dogs  relatively  insen- 
sitive to  touch.  The  proportion  of  animals  of  medium  sensi- 
tivity has  remained  almost  uniform  and  fortunately  for  our 
own  use,  fewer  and  fewer  over-sensitive  or  shy  dogs  have  been 
produced.  This  improvement  in  temperament  is  shown  in 
all  three  methods  of  studying  trend.  In  body  sensitivity,  ear 
sensitivity,  aggressiveness  and  distrust,  the  chronological  group- 
ing does  not  show  any  distinct  trend  upward  or  downward. 
The  step  grouping,  however,  shows  a  constant  upward  trend 
for  all  characteristics  from  the  low  of  purchased  ancestry  to 
the  high  for  that  group  having  both  ancestors  project  bred. 
We  shall  not  consider  the  various  characteristics  by  families 
until  a  little  later.  While  the  chronological  grouping  does  not 
show  any  significant  trend  in  intelligence,  it  is  interesting  to 
note  that  in  considering  step  summary  there  is  a  drop  in 
intelligence  when  the  second  step  is  compared  with  the  first, 
but  the  third  step  brings  an  upward  trend  which  passes  the 
intelligence  average  of  the  first  group. 

Regardless  of  the  type  of  study,  olfactory  acuity  shows  a 
continuous  upward  trend.  There  has  also  been  an  upward 
trend  chronologically  in  willingness,  though  this  characteristic 
dropped  in  the  second  step  of  our  program  only  to  come  back 


TREND  AND  ASSOCIATION  OF  TRAITS        211 


44.  A  liaison  dog  delivering  its  message.  No.  94,  having  found  the  master  to 
whom  she  was  sent,  approaches  him  with  great  care.  She  must  be  certain  that 
it  is  he  and  that  she  is  not  falling  into  the  hands  of  the  enemy. 


45.     The  liaison  dog  must  learn  to  crawl  when  necessary. 
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and  pass  the  first  step  when  the  third  step  grouping  is  con- 
sidered. The  trend  for  energy  is  upward  regardless  of  what 
grouping  is  considered.  In  sharpness  and  protective  instinct, 
which  is  necessary  to  police  work,  there  has  been  a  distinct 
upward  trend,  both  chronologically  and  by  step  grouping. 
Coupled  with  this,  there  has  been  a  slight  upward  trend  in  the 
fighting  instinct  if  the  data  are  considered  by  step,  though  the 
tendency  is  downward  if  considered  chronologically.  This 
would  indicate  that  regardless  of  step  we  have  continuously 
been  selecting  against  fighting  instinct  and  the  selection  has 
been  of  some  value. 

Structural  characteristics. 

Considered  chronologically,  there  has  been  a  significant  up- 
ward trend  for  ear  carriage,  strength  of  jaw,  completeness  of 
dentition,  length  of  withers,  chest,  forechest,  rib  development, 
scapula,  stand,  length  of  back,  length  and  slope  of  croup,  flank, 
tail,  hind  angulation,  length  of  hind  foot,  proportion  and  size. 
There  has  been  a  significant  downward  trend  for  eye  color  and 
eye  shape,  neck  quality,  height  of  withers,  elbow,  forefoot 
pad  and  forefoot  length,  tail  set  and  gait.  The  other  charac- 
teristics have  not  shown  significant  trends  upward  or  down- 
ward. Considering  the  step  grouping  there  has  been  an  up- 
ward trend  in  ear  carriage,  strength  of  jaw,  completeness  of 
dentition,  height  and  length  of  wither,  rib,  bone,  scapula, 
elbow,  stand,  length  and  strength  of  back,  flank,  tail,  hind 
angulation,  proportion  and  size.  There  has  been  significant 
downward  trend  in  eye  shape,  neck  quality,  forefoot,  length, 
roach,  tail  set,  gait  and  skin.  Other  characteristics  show  no 
significant  trend. 

Function. 

While  the  success  factor  does  not  show  any  significant  trend 
according  to  the  step  summary,  there  is  a  significant  upward 
trend  chronologically.  Development  shows  a  downward  trend 
either  chronologically  or  by  step,  which  is  doubtless  due  to  the 
added  trouble  of  increasing  numbers  with  consequent  decrease 
in  individual  attention. 
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Families. 

We  feel  that  the  easiest  way  to  consider  family  is  in  tabular 
form.  The  table  which  follows  shows  those  points  in  which 
each  family  ranks  either  among  the  best  or  the  poorest  fam- 
ilies for  the  various  characteristics. 


Family 

In  best  group  jor 

In  poorest  group  jor 

1 

Bone 

Neck 

Scapula 

Forechest 

Scapula-humerus 

Roach 

Coat 

Tail  set 

Intelligence 

Skin 

Willingness 

Energy 

Protection 

2 

Eye  color 

Upper  jaw 

Height  of  withers 

Lower  jaw 

Length  of  withers 

Expression 

Femur-tibia 

Forechest 

Size 

Stand 

Intelligence 

Forefoot  firmness 

Strength  of  back 

Hindfoot  pad 

Coat 

Body  sensitivity 

Ear  sensitivity 

Willingness 

Aggressiveness 

Sharpness 

3 

Neck 

Right  ear 

Forefoot  length 

Left  ear 

Length  of  croup 

Eye  color 

Tail  set 

Eye  shape 

Pelvis-femur 

Teeth 

Coat 

Expression 

Skin 

Height  of  withers 

Length  of  withers 

Chest  depth 

Rib 

Forefoot  pad 

Forefoot  firmness 

Length  of  back 

Strength  of  back 

Roach 

Slope  of  croup 

Flank 

Hock  angle 

Hindfoot  pad 

Hindfoot  firmness 

Body  sensitivity 
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mily 

In  best  group  for 

In  poorest  group  for 

4 

Right  ear 

Eye  color 

Left  ear 

Forechest 

Eye  shape 

Scapula 

Upper  jaw 

Humerus-radius 

Lower  jaw 

Elbow 

Teeth 

Size 

Expression 

Nose 

Neck 

Intelligence 

Height  of  withers 

Energy 

Pastern  slope 

Fighting  drive 

Stand 

Protective  drive 

Strength  of  back 

Roach 

Slope  of  croup 

Flank 

Tail  set 

Femur-tibia 

Hock  angle 

Hock  set 

Hindfoot  pad 

Hindfoot  length 

Gait 

Reach 

Push 

Proportion 

Coat 

Skin 

Body  sensitivity 

Ear  sensitivity 

Distrust 

5 

Upper  jaw 

Length  of  withers 

Forechest 

Scapula-humerus 

Chest  depth 

Pastern  slope 

Rib 

Flank 

Elbow 

Pelvis-femur 

Forefoot  pad 

Femur-tibia 

Forefoot  firmness 

Hindfoot  length 

Slope  of  croup 

Gait 

Tail 

Reach 

Hindfoot  firmness 

Push 

Nose 

Proportion 

Willingness 

Distrust 

Sharpness 

Fighting  drive 

6 

Height  of  withers 

Length  of  croup 

Length  of  withers 

Slope  of  croup 

Forechest 

Tail 

Chest  depth 

Hock  set 

Scapula  humerus 

Bone 
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Family  In  best  group  jor  In  poorest  group  for 

Humerus  radius 

Hindfoot  firmness 

Skin 

Intelligence 

Energy 

Aggressiveness 

Color. 

The  chronological  grouping  and  the  step  grouping  show  a 
downward  trend  for  color.  This  is  due  to  the  appearance  of 
brindles  and  whites  rather  than  to  any  tendency  toward 
lack  of  intensity  which  is  known  among  dog  breeders  as 
"fading."  Number  5  family  is  the  only  one  with  a  perfect 
score  of  no  color  faults,  while  number  4  family  has  been  the 
poorest. 

Family  totals. 

Number  2  family  has,  on  the  whole,  given  us  the  poorest 
temperament  the  order  of  families  being  from  best  to  poor- 
est, Number  1,  3,  5,  4,  6,  2.  In  regard  to  the  percentage 
of  our  total  ideal  which  considers  both  temperament  and  struc- 
ture Number  3  rates  the  lowest  with  the  families  in  order 
6,  4,  2,  5,  1,  3. 

Conjormation-temperament  relationship . 

The  changing  relationship  between  excellence  in  conforma- 
tion and  temperament  can  also  be  studied  by  means  of  these 
classifications.  In  the  first  step  group  those  dogs  with  penal- 
ized temperaments  have  an  average  conformation  score  of 
about  4  thousand,  while  the  average  for  those  having  unpe- 
nalized  temperaments  is  only  about  38  hundred.  Computation 
of  the  standard  deviation  of  the  differences  between  the  aver- 
ages shows  that  the  chances  are  about  93  in  100  that  these 
differences  are  true.  In  other  words,  in  those  dogs  for  which 
we  have  records  which  are  not  of  our  own  breeding,  splendid 
conformation  is,  in  general,  accompanied  by  deficient  tempera- 
ment and  vice  versa.  In  the  second  step  group  the  dogs  of 
good  and  of  bad  temperament  do  not  differ  appreciably  in 
average  conformation  score.  The  negative  relationship  be- 
tween temperament  and  conformation  has  been  nullified. 
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Turning  finally  to  the  third  step  group  we  find  that  the 
negative  relationship  has  been  reversed.  Dogs  of  good  tem- 
perament average  about  43  hundred  in  conformation  in  con- 
trast with  an  average  of  39  hundred  for  those  of  penalized 
temperament.  This  is  a  large  and  probably  a  true  difference, 
although,  because  of  the  small  number  of  dogs  of  deficient 
temperament  produced  by  two  project  bred  parents  statistical 
reliability  is  not  obtained. 

These  figures  demonstrate  progress  toward  one  of  the  goals 
of  this  enterprise :  the  combination  of  excellence  in  conforma- 
tion and  in  working  ability  in  a  single  strain  of  dog.  The  nega- 
tive relationship  between  these  traits  observed  in  the  non- 
Fortunate  Fields  dogs  is  probably  the  result  of  breeding  for 
the  show-ring.  In  striving  for  beauty  at  all  costs  behavior 
and  structural  excellence  have  become  divorced.  The  early 
breeding  at  Fortunate  Fields  consisted  largely  of  opening  up 
the  blood  lines.  Thus  was  produced  the  second  group,  which 
shows  no  relationship  between  the  two  traits.  In  the  third 
group,  the  result  of  selection  for  the  two  desirable  char- 
acteristics in  combination  is  already  apparent.  It  is  to  be 
hoped,  and  to  be  expected  that  the  work  of  the  future  will 
strengthen  the  bond  between  good  conformation  and  behavior 
excellence. 

Association  of  traits. 

There  are  several  methods  of  computing  a  correlation  co- 
efficient which  will  express  the  degree  of  association  existing 
between  different  traits.  In  our  work  the  product-moment 
method  has  been  used. 

A  correlation  coefficient  is  especially  valuable  to  the  prac- 
tical breeder  when  a  true  association  exists  between  character- 
istics which  are  not  equally  recognizable.  In  such  a  case  it 
is  convenient  to  have  a  readily  noticeable  characteristic  as  an 
indication  of  the  probable  quality  of  the  second  characteristic. 
A  good  example  of  this  is  the  relationship  between  intelligence 
and  light  eye  color.  Throughout  the  life  of  the  project,  selec- 
tion has  constantly  been  toward  better  intelligence  and  in 
favor  of  dark  eyes.    Yet  the  correlations  indicate  a  negative 
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relationship  between  the  two  sought-for  traits  and  a  positive 
one  between  intelligence  and  light  eyes. 

The  writers  realize  fully  that  the  correlations  do  in  some 
cases  vary  as  a  direct  result  of  the  methods  of  estimation  used. 
The  use  of  eye  judgments  has  been  fully  explained  and  de- 
fended. Nevertheless,  if,  for  example,  one  of  the  character- 
istics of  the  shoulder  assembly  is  outstandingly  good,  the  judge 
may  possibly  rate  the  other  parts  of  that  assembly  higher 
than  he  would  otherwise.  Such  influence  of  one  part  on  an- 
other certainly  does  not  greatly  influence  the  judge's  opinion 
of  the  animal  as  a  whole,  but  it  may  exaggerate  the  correla- 
tions between  closely  related  parts  to  some  extent.  Because 
of  this  possible  influence  the  writers  do  not  wholly  trust  those 
correlations  showing  a  broad  positive  relationship  between 
members  of  a  group.  We  must  regard  such  figures  as  tentative 
until  more  accurate  methods  of  estimation  can  be  found, 
methods  which  are  now  in  the  developmental  stage.  This 
should  be  kept  in  mind  when  considering  the  following  table 
in  which  is  summarized  the  results  of  the  correlation  study. 
Opposite  each  trait  in  this  table  there  are  listed  other  traits 
which  seem  to  be  associated,  either  positively  or  negatively, 
with  it.  An  idea  of  the  closeness  of  the  association  can  be 
gained  from  the  fact  that  the  associated  traits  are  listed  in 
columns  according  to  the  size  of  the  coefficient  obtained. 
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Granting,  that  our  records  are  not  entirely  free  from  error 
one  still  cannot  avoid  the  belief  that  it  is  to  them  that  we 
must  turn  for  guidance  in  selecting  future  breeders.  Our  ex- 
perience suggests  that  selection  should  be  made  for  the  traits 
given  below.  An  item  is  included  in  this  list  for  either  of  two 
reasons.  It  may  have  been  found  to  correlate  closely  with  the 
dog's  success  as  a  worker ;  or  it  may  be  associated  closely  to 
some  other  trait  which  is  correlated  with  success.  It  will  be 
noticed  that  in  a  number  of  respects  these  points  differ  from 
those  demanded  in  the  show-ring.  The  present  standards  of 
beauty  require,  for  example,  dark  eyes  and  a  low  set  tail. 

Traits  to  be  sought. 

Medium  dark  eye   (neither  black  nor  yellow) . 

Eye  medium  almond  in  shape. 

Strong  upper  and  lower  jaws. 

Medium  heavy  neck. 

Withers  high  and  long. 

Good  angulation  of  the  three  shoulder  angles. 

Good  stand. 

Forefeet  according  to  our  theoretical  ideal. 

Back  strong  and  with  a  slight  roach. 

Tail  set  medium  high. 

Flank  deep. 

Hind  feet  medium  short  and  firm ;  pads  may  be  thinner  than 
on  forefeet. 

Forechest  deep  and  full. 

Chest  depth  deep. 

Fairly  level  croup. 

Hock  angle  only  medium. 

Good  fore  reach  (if  aggressiveness  is  desired) . 

Good  hind  push. 

Sound  temperament. 

Medium  body  sensitivity. 

Medium  ear  sensitivity. 

Intelligence. 

Willingness. 

Energy. 
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Aggressiveness,  for  work  demanding  the  trait ;  otherwise 
medium  aggressiveness. 

Trailing  willingness,  for  all  work  except  blind  guiding. 

Lack  of  distrust  (except  when  producing  dogs  for  liaison 
work) . 

Medium  proportion  (i.e.,  height  to  length  should  be  about 
8  to  9. 

Smooth  coat  (for  show  and  economic  reasons  only) . 

It  is  realized  that  conclusions  based  upon  the  findings 
reported  in  this  chapter  are  tentative  at  best.  Further  data  of 
a  more  accurate  nature  may  modify  some  of  them.  It  is  ex- 
pected, however,  that  this  study  will  prove  valuable  in  breed- 
ing our  own  dogs.  The  conclusions  should  not  be  applied 
to  the  breed  as  a  whole  inasmuch  as  they  are  based  upon  data 
from  one  strain  within  the  breed  and  that  strain  has  its  origin 
in  a  limited  group  of  foundation  animals.  We  hope  that  breed- 
ers in  general,  however,  will  compare  our  findings  with  their 
own.  The  writers  would  be  extremely  interested  to  know,  for 
example,  if  light  eyes  are  correlated  with  intelligence  in  other 
Shepherds  or  in  breeds  other  than  the  Shepherd ;  if  a  crook 
in  the  tail  is  positively  correlated  with  distrust  of  strangers 
in  other  Shepherds  or  in  other  breeds.  We  should  welcome  in- 
formation along  these  lines  as  well  as  suggestions  as  to  better 
methods  of  critical  judgment  and  ratings  for  any  of  the 
characteristics  studied. 


CHAPTER  XV 

IN  CONCLUSION 

Is  it,  after  all,  possible  to  improve  the  quality  of  dogs  through 
selective  breeding?  All  breeders  have  assumed  that  it  is  and, 
in  general,  their  results  have  supported  this  view.  However, 
their  experience  offers  more  evidence  for  the  production  of 
physical  than  of  behavior  excellence.  Efforts  to  obtain  the  first 
of  these  have  frequently  involved  the  sacrifice  of  the  second. 
Can  structural  and  functional  excellence  be  combined? 

The  production  of  a  strain  of  dogs  yielding  a  high  propor- 
tion of  individuals  which  are  excellent  workers,  and  are  at  the 
same  time  good  looking  is  no  easy  matter.  This  task  is  far 
more  difficult  than,  for  example,  the  production  of  a  strain 
of  hens  with  a  high  egg-laying  capacity.  Many  more  factors, 
many  more  traits  must  be  controlled  if  we  are  to  attain 
our  end.  True,  not  all  of  these  traits  are  of  equal  importance. 
Nevertheless  it  seems  important  to  seek  a  well-developed  head 
and  forequarters,  a  deep  chest,  a  strong  back  and  hindquar- 
ters, sturdy  legs  and  feet,  a  certain  degree  of  body  and  of  ear 
sensitivity,  willingness  and  eagerness  to  work,  a  lack  of  dis- 
trust and  a  high  degree  of  intelligence.  When  one  seeks  simul- 
taneously such  a  large  number  of  traits  in  combination  progress 
is  bound  to  be  slow.  Even  if  after  several  years  of  effort  signs 
of  progress  were  faint  or  lacking,  one  might  suppose  merely  that 
too  few  generations  had  been  bred  for  a  fair  estimate  to  be 
made  as  to  the  ultimate  outcome  of  the  work. 

But  there  have  been  signs  of  progress,  as  will  have  been 
noted  by  those  who  have  troubled  to  read  these  chapters 
carefully.  To  avoid  needless  repetition  only  two  or  three  of 
trie  more  obvious  of  these  will  be  mentioned  here. 

From  the  purely  practical  standpoint  the  most  striking  fact 
is  the  great  increase  in  the  proportion  of  dogs  produced  which 
can  be  educated  successfully.  During  the  first  two  years  only 
16%  of  all  the  dogs  completed  the  courses  of  instruction  and 
went,  into  service.  During  the  last  two  years  this  proportion  has 
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been  increased  to  about  94%.  Without  doubt  some  of  this 
improvement  is  due  to  a  better  understanding  of  educational 
methods.  Yet  certainly  much  of  it  reflects  the  fact  that  we 
are  now  producing  dogs  which  are,  on  the  average,  less  shy, 
more  willing  and  more  intelligent  than  their  predecessors. 

One  has  only  to  examine  the  records  of  the  trend  to  see 
that  real  progress  has  been  made  on  many  points,  both  in 
temperament  and  in  physique.  It  will  be  remembered  that  at 
the  turn  of  this  century  the  German  Shepherd  as  a  breed  be- 
gan to  split  into  two  strains.  The  one  produced  beautiful 
dogs,  including  all  the  show  winners.  The  other  produced 
working  dogs,  including  all  the  working  champions.  No  dog 
of  the  championship  strains  born  since  1909  has  produced 
winners  in  both  show  and  working  classes.  Thus  the  cleavage 
is  complete.  Since  we  desired  both  beauty  and  working  quali- 
ties we  found  it  necessary  to  open  up  the  pedigrees  in  an  effort 
to  recombine  traits  which  had  been  separated.  What  success 
has  rewarded  this  effort?  Among  the  first  dogs  (those  pro- 
duced by  two  non-Fortunate  Fields  parents)  we  find  that 
physical  beauty  and  workable  temperament  are  negatively 
correlated.  That  is,  generally  speaking,  the  less  handsome  the 
animal  the  more  likely  he  would  be  a  splendid  worker,  and 
vice  versa.  This  observation  reflects  the  cleavage  in  the  breed 
which  we  have  just  mentioned.  In  a  later  group  of  dogs  (those 
having  one  Fortunate  Fields  parent)  we  find  no  relationship 
between  structural  and  behavior  excellence.  In  the  most 
recent  group,  the  handsomer  dogs  have,  on  the  average,  pos- 
sessed the  best  working  temperaments.  The  correlation  coeffi- 
cient is  not  yet  high,  but  there  is  every  reason  to  believe  that 
it  is  gradually  mounting.  One  seems  justified  in  believing  that 
dogs  can  be  produced  which  would  merit  consideration  in  the 
show-ring  and,  at  the  same  time,  possess  the  intelligence  and 
temperament  of  successful  and  even  brilliant  working  dogs. 

To  check  the  project  dogs  against  the  German  show  stand- 
ard of  structure  an  informal  show  was  held  in  August,  1933. 
Fifty  of  the  younger  dogs,  both  sexes,  were  shown  under  a 
competent  and  well  known  German  judge.     All  of  the  dogs 
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shown  were  working  dogs  or  are  now  being  trained  as  workers. 
In  accordance  with  the  German  custom  all  dogs  were  not  only 
placed  one,  two,  three  in  their  classes  but  were  qualified  as 
excellent,  very  good,  good,  fair  or  failure.    These  qualifications 
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47.  Facing  the  world  with  perfect  confidence.  The 
coordination  between  the  blind  man  and  his  canine  eye 
is  complete  and  his  step  is  sure. 

are  principally  made  on  structure.   The  dogs  shown  qualified, 
according  to  the  judge,  as  follows: 


Males,— Excellent   26.7%, 


Very    Good    53.3%, 


Good    20.5%. 

No 


Females,— Excellent  37.1%,  Very  Good  45.7 

animals  below  good.     Of  the   16  awards  of  Excellent   15   of  the 

animals  had  Fortunate  Fields  bred  fathers  and  mothers." 
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One  result  of  the  work  is  especially  important  because  it 
paves  the  way  for  more  certain  and  rapid  progress  in  the 
future.  This  is  a  better  understanding  of  the  manner  in  which 
certain  traits  are  inherited.  It  would  be  too  rash  to  state  that 
any  characteristic  is  definitely  determined  by  a  specific  factor 
pair  or  by  a  specific  number  of  factor  pairs.  It  seems,  how- 
ever, that,  for  certain  traits  the  data  provide  the  basis  for  an 
intelligent  guess  as  to  the  genetic  mechanism.  For  example, 
sensitivity  of  body  and  of  ear  seems  to  be  recessive  to  the  less 
sensitive  condition.  It  is  obvious  that  matings  can  be  planned 
more  intelligently  with  this  belief  in  view.  It  is  equally  obvious 
that  these  assumptions  must  be  examined  constantly  and  criti- 
cally in  the  light  of  new  data. 

Future  work  should  be  facilitated  also  by  the  better  under- 
standing of  the  relative  importance  of  the  several  traits  which 
must  be  sought  and  of  the  relationships  among  these  traits. 
Certain  characteristics  are  correlated  rather  closely  with  the 
dog's  health  and  its  success  in  work.  Other  traits  are  impor- 
tant not  so  much  in  themselves  as  because  they  have  been 
shown  to  be  correlated  closely  with  characteristics  which  do 
contribute  to  the  dog's  success.  In  other  words,  the  picture 
of  what  must  be  sought  in  selecting  dogs  for  breeding  is  be- 
coming more  clear  and  complete.  In  general  the  data  support 
the  selective  methods  which  have  been  used  since  the  beginning 
of  the  project,  but  in  certain  important  details  changes  in 
weightings  seem  advisable. 

The  weightings  given  the  several  traits  were  determined 
upon  the  assumption  that  the  order  of  importance  of  the  four 
general  essentials  was  as  follows :  1)  Good  working  tempera- 
ment, 2)  Longevity,  3)  Fertility,  4)  Strong  working  conforma- 
tion. This  order  was  based  upon  our  opinion  of  the  capacity 
of  the  German  Shepherd  to  fill  the  conditions  which  are  im- 
posed upon  a  working  breed.  The  breed's  conformation  seemed 
more  nearly  adequate  than  was  its  temperament  and  did  not, 
therefore,  require  as  strong  emphasis. 

Experience  seems  to  have  justified  these  weightings.  More 
is  now  known  of  the  nature  of  the  four  essentials  and  of  the 
Shepherd's  ability  to  produce  them. 
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48.    Liaison  dog  leaving  his  post  to  establish  a  telephone  line  on  the  German 

front. 


49. 


Though  not  usually  used  as  such,  Shepherds  make  good  teams  for  hauling. 
A  straight  steady  pull  on  the  way  home  in  the  evening. 
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1.  Good  working  temperament. 

It  is  most  important  that  a  working  dog  be  only  moderately 
sensitive  to  touch  and  to  sound.  It  is  better  that  variation 
from  this  moderate  degree  be  toward  the  insensitive  rather  than 
toward  the  shy  condition.  Extremely  sensitive  animals  are 
worthless  as  workers.  By  properly  planning  matings  it  is  pos- 
sible to  produce  Shepherds  possessing  the  desired  degree  of 
sensitivity  of  both  ear  and  body. 

Intelligence  need  not,  be  watched  so  carfully  because  it  is 
present  to  a  sufficient  degree  in  the  majority  of  Shepherds. 
Nevertheless  its  correlation  with  the  dog's  success  in  its  work 
is  second  only  to  degree  of  sensitivity.  A  technique  for  the 
more  reliable  determination  of  dog  intelligence  should  be  of 
great  value.  An  animal's  sensitivity  can  be  more  quickly  and 
reliably  estimated  than  can  its  intelligence.  If  selection  could 
be  made  for  the  latter  trait  (not  at  the  expense  of  the  desired 
degree  of  sensitivity)  the  proportion  of  phenomenally  success- 
ful dogs  should  gradually  be  raised. 

A  different  situation  exists  with  respect  to  the  traits  we  have 
termed  aggressiveness,  distrustfulness,  olfactory  acuity  and 
nose  willingness.  Certain  forms  of  work  demand  the  presence 
of  one  or  another  of  these.  In  other  work  it  may  be  non-essen- 
tial or  actually  detrimental.  In  these  traits  the  dogs  thus  far 
produced  have  varied  widely  and,  if  animals  are  to  be  used 
for  a  variety  of  vocations,  this  variation  should  be  maintained. 

2.  Longevity. 

The  data  suggest  that  breeding  for  superior  flank  and  chest 
development  will  increase  the  resistance  of  the  strain  to  dis- 
ease. An  even  more  direct  index  of  resistance  is  to  be  ob- 
tained from  the  actual  health  records  of  all  dogs  produced. 
These  records  deserve  careful  attention  and  bloodlines  tending 
to  produce  individuals  which  succumb  to  infection  should  be 
watched  closely.  Until  several  more  years  pass  there  will  not 
be  available  material  on  the  incidence  of  old  age. 
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3.  Fertility. 

The  average  number  of  puppies  per  litter  has  been  7.6.  This 
number  is  satisfactory  and  we  can  only  wish  that  the  variation 
around  this  average  would  be  less.  Superfluous  members  of 
litters  much  larger  than  this  usually  die,  and  the  survivors 
are  smaller  and  weaker  than  members  of  a  smaller  litter. 

4.  Conformation. 

This  point  need  not  be  discussed  in  detail.  With  few  excep- 
tions the  dogs  produced  have  been  structurally  qualified  for 
work.  Conformation  should  be  studied  chiefly  in  the  light  of 
its  relation  to  behavior. 

Problems  for  Future  Study 

Experience  indicates  that  certain  of  the  ratings  would  be 
more  valuable  if  they  could  be  made  with  more  exactitude  and 
reliability.  Generally  speaking,  the  judgment  method  which 
has  been  employed  has  proven  successful,  as  is  demonstrated 
by  the  fact  that  the  progress  which  has  been  made  depended, 
in  the  last  analysis,  upon  its  reliability.  Nevertheless,  those 
traits  which  are  of  particular  importance  in  the  selection  of 
good  breeding  stock  should  not  merely  be  judged,  but  in  so 
far  as  possible,  measured.  Accurate  physical  measurement 
of  the  living  dog,  however,  is  not  easy  and  requires  much  time. 
Accurate  measurement  of  behavior  traits  is,  if  anything,  even 
more  difficult.  But,  granted  time  and  money,  it  could  be  made. 

Another  problem  which  merits  careful  study  is  that  of  the 
development  of  the  individual  animal.  Detailed  develop- 
mental studies  should  aid  materially  in  distinguishing  the  in- 
herited from  the  acquired  components  of  traits.  It  should  also 
permit  a  more  reliable  estimation  of  the  merit  of  immature 
dogs.  Needless  to  say  the  practical  advantage  of  rating  ani- 
mals at  an  early  age  is  great.  The  difficulties  facing  this  pro- 
gram again  are  practical  ones.  When  puppies  are  produced  at 
the  rate  of  approximately  one  hundred  per  year  a  detailed 
record  of  their  development  as  individuals  could  not  be  made 
by  one  or  two  men.    But  general  tests  of  all  of  them  could  be 
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made,  perhaps  by  kennel  men  or  kennel  maids  under  the  super- 
vision of  an  expert,  while  only  a  few  need  be  selected  for  in- 
tensive and  detailed  study. 

A  few  words  should  be  included  regarding  the  dog  as  a 
subject  for  scientific  investigation.  In  the  study  of  the 
inheritance  of  temperament  and  of  constitutional  type,  both 
vital  scientific  problems,  we  feel  that  the  dog  has  no  equal. 
Other  animals  which  breed  as  rapidly  do  not  present  as  great 
a  variety  of  mental  and  physical  traits.  Because  the  dog  is 
so  intimately  associated  with  man,  its  psychological  character- 
istics can  be  studied  to  tremendous  advantage.  No  other  ani- 
mals save  primates,  which  breed  far  more  slowly,  possess  mental 
traits  of  both  the  cognitive  and  the  emotional  type  which  so 
nearly  approach  those  of  man. 

An  advantage  of  the  Fortunate  Fields  dogs  as  scientific  ma- 
terial is  the  fact  that  each  of  them  as  it  reaches  maturity  is 
given  a  course  of  instruction  which  in  addition  to  making  it 
useful  adds  greatly  to  our  knowledge  of  it  as  an  individual. 
And  after  this  instruction  each  one  which  passes  successfully 
is  given  a  task  and  its  success  in  its  career  can  be  studied  in 
detail. 

A  further  advantage  of  these  animals  is  that  they  are  pro- 
duced in  sufficient,  numbers  to  permit  somewhat  more  than 
tentative  conclusions  to  be  drawn.  The  individual  differences 
among  dogs  are  tremendous  and  because  of  this  variability, 
dog  studies  involving  the  use  of  but  a  few  animals  can  scarcely 
yield  reliable  data. 

Finally,  thanks  to  the  work  that  has  been  done,  these  dogs 
are  genetic  material  about  which  much  is  already  known.  A 
chemist  must  understand  the  nature  of  his  reagents ;  similarly 
a  geneticist,  and  no  less  a  psychologist,  should  know  the  nature 
of  the  living  material  he  studies.  The  past  history  of  the 
individual  is  not  enough.  An  animal  is  vastly  more  valuable 
to  science  when  there  is  available  an  intimate  knowledge  of  its 
ancestors  back  unto  the  fifth  and  sixth  generations.  This 
knowledge,  which  is  at  hand,  possesses  unique  value.     Since 
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Figure   2.     Shoulder   assembly.     Numerals    show   ratings   that    would    be    given 
for  each  of  the  three  types  of  shoulder. 
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Mother  Nature  cannot  be  hurried,  to  duplicate  it  would  re- 
quire six  or  eight  years  and  a  considerable  financial  outlay. 

If,  as  is  to  be  hoped,  the  progress  of  the  past  years  can  be 
continued  and  even  accelerated,  attention  must  be  focussed 
more  intensively  than  ever  upon  a  problem  only  touched  upon 
in  this  volume :  dog  education.  The  production  of  dog  gen- 
iuses will  avail  little  unless  their  abilities  are  properly  devel- 
oped in  the  hands  of  competent  instructors.  During  the  past 
several  years  the  educational  methods  have  undergone  con- 
stant though  gradual  change.  Certain  ideas  of  animal  psy- 
chology have  been  modified  when  it  was  found  that  in  practice 
they  were  not  adequate.  Others  have  been  abandoned  entirely. 
Genetic  investigation  must  be  accompanied  by  psychological 
investigation  if  there  is  to  be  constant  improvement  in  the 
quality  of  dogs  which,  upon  the  completion  of  their  courses 
of  instruction,  enter  the  world  as  useful  citizens. 
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Abnormalities,  184 

Accidents,  24,  81,  152 

Achondroplasia,  172 

Activity,  see  Energy 

a.  d.  Moerdersuche,  Frechdachs,  81 

Africa,  81 

Age,  60 

Aggressiveness,  60,  90,  94,  100,  102,  103- 

105,  110,  111,  112,  114,  154,  197,  210 
Airedale,  5,  34,  170,  207 
Albino,  168,  170 
Alsatian,  The,  37,  191 
Ammunition  carrying,  207 
Ancestry,  see  Pedigrees 
Andreev,  125 
Angulation,  44,  47,  63,  64,  66,  67,  175, 

212;  see  also  Fore  angulation 
Apes,  139 

Apprentice  trainers,  60 
Army,  29,  30,  31,  49,  51,  63,  83,  95,  109, 

159,  196,  198,  207,  211,  223,  229 
Army  service,  see  Army;  War 
Artificial  insemination,  189 
Artillery,   19 

Association  of  traits,  216 
Ataxia,  185 
Attack,  5,  8,  10,  11,  12,  13,  15,  16,  17, 

60,  62,  100,  102,  105,  165,  196,  197 
Auditory  sensitivity,   149,   150;  see  also 

Ear  sensitivity 
Automobiles,  152 

Babcock  and  Clausen,  54 

Back,  45,  64,  66,  67,  212 

Balance,  48,  49,  63,  80 

Barbarossa,  Dewet,  39,  40,  61,  79 

Barking,  108 

Basset  Hound,  172 

Baumslust,  Caesar,  82 

Beagles,  170 

Beauty,  76 

Behavior  peculiarities,  160 

Behavior  traits,  90,  176,  185,  186 

Beliakov,  126 

Beowulf,  38,  70,  71 

Berlin  Zoological  Garden,  184 

Binet,  132 

Birth,  see  Whelping 

Bite,  43 


Biting,  62,  80,  90,  100 

Blind,  67 

Blindfold  tests,  24,  61 

Blind  guide  education,  30,  32 

Blind  guides,  21,  22,  24,  25,  30,  31, 
35,  46,  60,  62,  87,  90,  93,  103,  107, 
111,  151,  159,  171,  179,  195-197,  198- 
200,  227 

Blind  masters,  22,  24,  32 

Boarding   (dogs),  51,  55,  86,  99 

Boarding  location,  55 

Body  depth,  44,  48 

Body  sensitivity,  50,  84,  86,  90,  94,  95, 
110,  112,  151,  210 

Body  shy,  104 

Bone,  44,  65,  212 

Border  service,  18,  19 

Bourmakin,  125 

Breed  characteristics,  42 

Breeder  rating,  73,  74 

Breeders,  37,  50,  51 

Breeders,  male  and  female,  209 ;  selec- 
tion of,  57,  69 

Breeding,  51 

Breeding  program,  76,  88 

Breeding  stock,  51 

Brindles,  52,  67 

British  East  Africa,  81 

Bulldog,  English,  117 

Bulletin   (The  Shepherd  Dog),  37 

Bull  terrier,  146 

Burks,  182 

Buttocks,  47 

Buytendijk,  120,  123,  132 

Canada,  83 
Cannon,  66,  67 
Caress,  94 ;  see  also  Reward 
Caring  for  dog,  24 
Carp  back,  see  Roach 
Cats,  123,  128,  140,  141,  144,  146 
Center  of  gravity,  43 
Champions  of  show  ring,  36,  41 
Champions  of  work,  37,  41 
Character,  see  Temperament 
Character,  sex,  43 

Characteristics    of    the    German    Shep- 
herd, 42 
Chart  of  pedigrees,  52 
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Chest,  165,  175,  212;  see  also  Forechest 

Chest  capacity,  44,  114 

Chest  depth,  45,  59,  64,  66,  67,  114, 
166,  202 

Chest  development,  59 

Chest  expansion,  45 

Chest  pads,  19 

Chickens,  139,  146 

China,  82 

Chows,  174 

Chronological  grouping,  206 

Chubb,  Prof.  S.  H.,  49 

Civilian  service,  20 

Clausen,  54 

Cleaning  dog,  24 

Clever  Hans  Error,  123,  124 

Coach  dogs,  170 

Coarse  hair,  172 

Coarseness,  67 

Coat,  34,  48,  65,  66,  67 

Coat  color,  17,  43 

Coat  pattern,  167-170 

Cocker  Spaniels,  170 

Coefficient  of  expectation,  55,  69,  72,  86 

Coefficient  of  inbreeding,  53 

Collars,  19 

Collie,  34 

Color,  48,  52,  53,  65,  66,  67,  167-172, 
215 

Color  factors,  168 

Color  vision,  122,  171 

Commands,  see  various  command  head- 
ings 

Communication,  7;  see  also  Army 

Companion  dog,  196,  198 

Comparisons,  69 

Compensations,  48 

Conclusions,  225 

Conditioned  reflex  method,  119 

Conditions,  44,  45 

Conformation,  see  Structure  of  dogs 

Conformation  score,  59,  69,  111,  204 

Cornaz  albino,  168 

Correction,  94,  95 

Correlations,  59,  64,  92,  100,  102,  104, 
111,  154,  194,  196,  204,  215,  216-221 

Courage,  60,  114 

Courage   (dog's  name) ,  70 

Cow  hocks,  67 

Criminal,  in  training,  62 

Crosier,  188 

Croup,  45,  65,  162,  212 


Curly  hair,   172 
Customs  service,  172 
Cuts  in  scoring,  68 

Dachshunds,  170,  172,  174 

Dalmatians,  170 

Darwin,  185 

Data,  53 

Davenport,  Dean  E.,  34 

Deaf,  dogs  as  guide  for,  25 

Deafness,  67 

Degeneracies,  184 

De  Jong,  122 

Delayed  reaction  problem,  139 

Depth  of  body,  44 

Depth  of  chest,  64,  66,  67 

Depth  of  flank,  45,  64,  66,  67 

Development,  56,  64,  66,  67,  69,  80 

Dilution  factors,  170 

Direction  commands,  22 

Discipline,  see,  Obedience 

Discrimination  method,  119 

Disease,  52,  67,  200 

Disease  resistance,  59,  64,  175,  203,  204 

Disobedience,  22 

Distemper,  67,  86,  87,  155 

Distrust,  50,  67,  88,  90,  106,  115,  155- 

158,  196-198,  210 
Doberman,  5,  126 
Dogs  : 

Breeds,  see  breed  names 

Chinese  communication,  2 

Communication,  4 

Companions,  2 

Driving,  1 

Guards,  3 

Hauling,  3,  229 

Herding,  1,  5 

Household  pets,  2 

"  Killers,"  19 

Liaison,  4 

Messenger,  4 

Patrol,  4,  5 

Police  trained,  3,  5 

Protection,  17 

Psychology,  27 

Railway  police,  4 

Sentinel,  1 

Services  to  mankind,  1 

Training,  see  Educational  methods 

Usefulness  of,  1 
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War,  2,  4;  see  also  Army;  Communi- 
cation; Liaison;  Patrol  dogs 

Watch,  3 
Doreborn  Yankee,  82 
Down,  6 
Ducks,  184 
Dunn,  190 

Ears,  34,  35,  43,  65,  66,  67,  68,  78,  115, 

153,  162,  173,  313 

Ear  sensitivity,  50,  84,  86,  90,  95,  110, 

112,  114,  149,  151,  210 
Ebeling,  W.  H.,  42 
Eddy,  Mrs.  Elford,  195 
Edinger,   128 
Educability,  76 
Educational  methods,  25,  26,  27,  28,  50, 

105,  141,  147 
Effect  of  environment,  180 
Efficiency,  165 
Eislingen,  Nelly,  38,  40 
Elbows,  44,  45,  67,  204,  212 
Elderton,  178 
Electric  shock,  143,  144 
Endurance,  47,  49,  63,  80 
Energy,  50,  61,  77,  90,  93,  100,  102,  114, 

154,  196,  212 
Engelmann,  125,  126,  127,  146 
English  Bull  Terrier,  3,  117 
English  Sheep  Dog,  172 
Environment,  60,  80,  104,  150,  177,  180. 

181 
Eskimo  Dog,  169 
Eustis,  Mrs.  Harrison,  33,  58 
Evaluation  of  dogs,  57 
Evidence  from  trails,  16 
Examinations,  24 
Examples  of  dogs'  work,  9,   11,  13,  14, 

17,  18,  25,  49,  62,  90,  93,  95,  97,  98, 

101,  104,  105,  109,  130,  151,  154,  155, 

156,  194,  197 
Expectation,  coefficient  of,  55 
Experience,  60 

Experiments  on  intelligence,  138-142 
Expression,  43,  65,  66,  67 
Eye  color,  114,  163,  165,  212 
Eyes,  43,  65,  66,  67,  114,  122,  163,  212 

Fading    color,    67;     see    also     Dilution 

factors 
Families,  56,  88,  209,  213,  214,  215 


Family  resemblance,  178 

Farm  dogs,  62 

Faults  of  shoulder,  63 

Fear-biter,  103 

Fecundity,  see  Fertility 

Feeble-mindedness,  180 

Feeding,  62 

Feet,  44,  49,  65,  66,  67,  164,  173,  212; 

see  also  Pads  of  feet 
Fellow   (dog's  name),  124,  130 
Femur,  47,  64 
Fertility,  191,  201,  231 
Fetching,  6,  8,  9,  10,  22,  96,  97.  137,  160 
Fibula,  47,  64 
Fierceness,  81 
Fighting  urge,  212 
Flank,  45,  64,  66,  67,  114,  162,  165,  166, 

175,  204,  212 
Follow  through,  48 
Food,  45 
Food,  refusing  14 
Fore     angulation,     161,     204;     see     also 

Angulation 
Forechest,  44,  64,  66,  67,  166,  202,  212; 

see  also  Chest 
Forefeet,  45,  65;  see  also  Feet 
Forelegs,  44 
Formulae,  53,  72,  73 
Fortunate  Fields,  1,  4,  9,  26,  27,  28,  29. 

32,   33,    42,   51,    52,    57,    58,    76,    191. 

195,  200 
Fortunate  Fields,  Akela,  81 
Fortunate  Fields,  Anke,  81 
Fortunate  Fields,  Arnaux,  82,  87 
Fortunate  Fields,  Brahmin,  160 
Fortunate  Fields,  Brumaire,  87 
Fortunate  Fields,   Brunhilde,  160 
Fortunate  Fields,  Chua,  160 
Fortunate  Fields,  Demone,  160 
Fortunate  Fields,  Espoir,  160 
Fortunate  Fields.  Fleur,   160 
Fortunate  Fields,  Hoyden,  87,  91,  160 
Fortunate  Fields,  Hunch,  160 
Fortunate   Fields,   Joy.   88 
Fortunate  Fields,  Kim.  100 
Fortunate  Fields,  Llhama,  160 
Fortunate  Fields,  Noble,  91.  160 
Fortunate  Fields,  Nugget.  88 
Fortunate  Fields,  Parole,  160 
Fortunate  Fields.  Quaker,  160 
Fortunate  Fields.  Quid,  160 
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Fortunate  Fields,  Quorum,  160 

Fortunate  Fields,  Useful,  87 

Fortunate  Fields,  Vedette,  160 

Fortunate  Fields,  Vigilant,  160 

Fortunate  Fields,  Vox,  160 

Fortunate  Fields,  Warna,  113 

Fortunate  Fields,  Water,  91,  160 

Fortunate  Fields,  Xema,  171 

Fortunate  Fields,  Yeast,  160 

Forward,  22 

Foundation  animals,  50,  64,  77 

Fovea,  118 

Foxhounds,  170 

Fox  terrier,  122 

Franz,  40,  70 

Frogs,   139 

Frovlov,  122 

Functional  traits,  89,  111,  149,  177 

Gait,  21,  44,  47,  65,  66,  67,  99,  188,  212 

Galton,  178 

Galton  values,  37,  38 

Gas,  17 

Gaskin,  44,  47,  64 

Gasmasks,  207 

Gendarmerie,  32,  81 ;  see  also  Police 

Genetic  literature,  176 

Genetics,  167 

Genotype,  74 

German  Shepherd,  4,  21,  33,  42,  60,  63, 

72,   76,   109,   126,   133,   169,  170,  172, 

190,  198 
Gestation,  51 
Goddard,  180 
Gophers,  140 
Goubergritz,  120 
Gravity,  center  of,  43 
Great  Danes,  169,  170,  172 
Greif,  70 

Greyhounds,   169,  170 
Grooming,  see  Cleaning  dog 
Grouping    according    to    generations    of 

selection,  208 
Grunheide  i.  d.  Marck,  184 
Guard  hair,  48 
Guarding  of  objects,  13,  14 
Guarding  prisoners,  14,  15,  23,  96,  153, 

165 
Guiding,  see  Blind  guides 
Gun-shy,   67,   77,   78,   80,   86,   104,   114, 

149,  192 


Gun-sureness,  21,  115 
Gun  training,   13 

Hage,  123 

Hair,  genetic  factors,  168 

Halt,   12 

Halting  attack,  103 

Hamilton,  123,  140,  146 

Hanging  on  jumps,  161 

Hannsmann,  135 

"  Hard  keeping,"   78 

Harness,  21 

Harris,  Dr.  Raymond  L.,  107 

Harrison,  186 

Hauling  dogs,  3,  229 

Head,  43,  66,  67 

Health,  21,  165 

Hearing  of  the  dog,  124,  125,  126,  127, 

136 
Heat,  111 
Heel,  44,  64 
Heeling,   6 

Height  of  dogs,  34,  48,  62 
Heitzenroeder,  132 
Henning,  132 
Herbert,  124,  130 
Herding,  33,  62,  80,  81 
Hesitating  on  jumps,  161 
Heterozygosity,   84 
Hildesheim,  3 
Himstedt,  122 

Hind  augulation,  see  Angulation 
Hindfeet,  47,  49,  65;  see  also  Feet 
Hind  leg,  44 
Hind  push,  48,  65,  67 
History  of  dog,  1,  2 
Hock,  44,  47,  64,  66,  67 
Homozygosity,  69 
Horse,  123,  140,  188 
Hounds,  173 
Humerus,  44,  63,  66,  67 
Humphrey,  E.  S.,  43,  58,  191 
Hunger,  143 
Hunting,  50 
Hurst,  188 

Ideal,  theoretical,  42,  49,  57,  58,  60,  68, 

82,  193 
In-breeding,  41,  76 
In-breeding  coefficient,  53,  54 
Infantry,  19 
Inheritance,  149 
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Initiative,  43,  154 

Inspection  of  dogs,  57 

Instruction     methods,    see    Educational 

methods 
Instruction    of    dogs,    see    Educational 

methods 
Instructor,  101 
Intelligence,    80,    90,   92,    95,    100,    102, 

110,  114.  115,  138,  148,  154,  181,  182, 

194,  199 
Intensity  of  sounds,  125 
Intestinal  capacity,  see  Flank 
Irish  Terriers,  170 
Italy,  137 

Japanese  dancing  mice,  185 
Jaw,  43,  65,  212 

Johnson,  117,  120,  123,  124,  125,  128 
Jones,  189 
Judges,  German,  69 
Jukes,  180 

Jumping,  6,  160,   161 
(Jung),  Hans,  33,  121 

Karn.  118,  120 
Kastor,  39,  40,  70 
Knee,  44,  47,  64 
Kohler,  139 
Kummersdorf,  20 

Laughlin,  188 

Laziness,  61 

Learning  ability,  181 

Left,  22 

Lene   (Sparwasser) ,  70 

Length,  48 

Leningrad  laboratories,  144 

Lenz,  186 

Liaison,  7;  see  also  Army 

Lineage  of  dogs  producing  winners,  39, 

40 
Line-breeding,  41,  53,  76 
Litter  average,  72 
Litter  data,  53 
Litter  letter,  52 
Litter  representation,  54 
Litters,  51,  77,  83 
Litters : 

Al  to  Ml,  82,  83 

Subsequent  to  Nl,  86,  87 
Little  and  Jones,  189 


Location  of  sound,  126 

L'ozil  qui  voit,  30,  200;   see  also   Blind 

guides 
Lohner,  133 
Loin,  45,  66,  67 
Longevity,  191,  201,  230 
Lotte,  70 
Lower  jaw,  43,  65 
Loyalty,  21 
Luchs   (155) ,  40 
Lumbar,  45 

McDougall,  181 

MacDowell.  Dr.  E.  C,  174 

Machine  guns,  17 

Malnutrition,  114 

Man     work,     8-10;     see     also     Attack: 

Searching;  Transport 
Maps  for  blind,  24 
Marchlewski,  173 
Mathematical  talent,  183 
Matings,  51,  57 
Maturity,  56 
Maze  learning,  181 
Measurements,  48,  57 
Mendel,  176 

Mendelian  expectancy,  151 
Mendelism,  37 
Mental  tests,  176,  180 
Menzel,  135 
Messenger,  7 
Metatarsus,  64 
Monkeys,  141,  144 
Morristown,  N.  J.,  30 
Most,  Major  Konrad,  134,  135 
Motivation,   142-148 
Mt.  Pelerin,  Switz.,  30 
Movement  vision,   123,   136 
Moving  objects,   136 
Musculature,  44,  47 
Musical  ability,  182 
Mussolini,  137 
Mutants,  169 

Nagel,  122 

Names,  52 

Neck,  43,  65,  66,  67,  163.  212 

New  Eastern  State  Penitentiary.  156 

Newfoundlands,  141 

Nomadism,  183 

Norwegian  Elk  Hound,  169 
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Nose,     131,     136;     see    also    Olfactory 

acuity 
Nose   obedience,    197;   see  also  Trailing 

willingness 
Nose    work,    8,    9,    10,    197;    see    also 

Trailing 
Nutrition,  166 

Obedience,  6,  8,  16,  22,  62,  107 

Object  guarding,  13,  14 

Obstruction  method,   144 

Odors,  134,  148,  197 

Olfactory  acuity,  90,  108,  109,  131,  148, 

210;  see  also  Nose 
Orbeli,  120 
Outer  coat,  48 
Overbuilt,  67 

Pace,  47 

Pack  animals,  dogs  as,  20 
Pads  of  feet,  45,  47,  212 
Passy,  132 

Pasterns,  44,  65,  66,  67 
Patrol  dogs,  3,  8,  11,  14,  16,  18,  29 
Pattern  factors,  169 
Pattern  of  coat  color,  167 
Pavlov,  122,  123,  125,  132 
Pearson,  178 

Pedigrees,  36,  37,  38,  51,  52,  74,  76,  77 
Pedigrees  sheet,  52 
Pekinese,  168,  172 
Pelvis,  47,  64,  66,  67 
Pelvis-femur,  47 
Pelvis-femur  angle,  64 
Penalties  in  scoring,  68,  89 
Penitentiary  service,  16,  17,  32 
Pennsylvania  State  Constabulary,  105 
Pheophilaktowa,  122 
Photographs,  74 
Picture  pedigrees,  74 
Pigeons,  messenger,  20,  23,  147,  186 
Pigmentation,  168 
Pilot,  39,  40 
Pincus,  188 

Pitch  discrimination,  125 
Plieningen,  Carex,  40 
Plieningen,  Mores,  39,  40,  70 
Pointers,  172,  173 
Poison,  81 

Police,  3,  5,  8,  15,  23,  27,  29,  37,  51,  60, 
62,  80,  81,  97,  100,  103,  109,  129,  137, 


153,  154,  165,  195,  196,  198;  see  also 

Gendarmerie 
Pollux,  39,  40,  70 
Pomeranian,  168 
Power-line,  47,  77 
Preference,  97 
Pregnancy,  52 
Prima,  70 
Primates,  138 
Prisoners,    guarding    of,    see    Guarding 

prisoners 
Prison  patrol  service,  16,  17,  29 
Problems  for  the  future,  231 
Producers,  37,  38,  39 
Progeny  test,  54,  69,  72 
Progress  record,  56 

Proportion,  48,  63,  66,  67,  81,  175,  212 
Protective  urge,  60 
Psychological  traits,  175 
Psychology,  89,  116-133 
Psychology  of  dogs,  27 
Punishment,  143,  144,  148 
Puppies,  51 
Puppyhood,  56 

Quadruple  Choice  Problem,  140 

Rabbits,  185 

Raccoon,  138,  141,  144 

Radius,  44,  63,  66,  67,  204 

Railway  police,  29 

Raising,  51 

Ratings,  68,  69,  226 

Rating  sheets,  56,  57,  72 

Rats,  140,  144,  147,  181,  185,  199;  see 

also  Rodents 
Razran  and  Warden,  126 
Reach,  47,  65,  67 
Rear  angulation,  see  Angulation 
Records,  34,  51,  58,  65-68 
Red  Cross,  see  War 
Refusing  food,  14 
Registration,  34,  36,  53 
Representation  of  litters,  54 
Rescue  work,  6 
Responsibility,  21 
Rest,  6,  21 
Retina,  117 

Retrieving,  see  Fetching 
Reward,  143,  144,  148 
Reward    and    punishment    experiments, 

145,  147 
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Rex  (14),  40 

Ribs,  45,  65,  212 

Right,  22 

Rittmeister  von  Stephanitz,  35 

Roach,  45,  66,  67,  212 

Rodents,  138,  139,  140,  144,  188 

Roland,  70 

Romanes,  133 

Rostock    (Germany) ,  experiments,  43 

Rough  haired,  61 

Run,  47 

Russian,  119,  122,  132 

Sadovnikova-Koltzova,  181 

St.  Bernards,  141 

Samojloff,  122 

Samoyede,  168 

Sanitary  dogs,  see  Army;  War 

Scapula,  44,  63,  66,  67,  204,  212 

Scapula-humerus,  44,  63 

Schaeferhund  Verein    (SV) ,  34,  36,  42, 

160 
Schiche,  128 
Schnauzer,  5 
Schoenherr,  Capt.,  3 
Schuster,  178 
Scissors  bite,  43 
Scoring,  58,  59,  65,  68,  90,  226 
Searching,  8,  16,  94,  97 
Seashore,  182 
Season,  51,  111 
Seeing  Eye,  see  Blind  guides 
Seffrin,  132 
Selection  index,  73 
Selection  of  breeders,  57,  77 
Self-confidence,  50 
Sensitivity,  50,  84,  86,  89,  90,  94,  101, 

102,  104,  105,  110,  112,  114,  149,  151, 

174,  192 
Sensitivity  and  success,  192 
Sensory    capacity    of    dog     (summary) , 

148 
Service,  fields  of,  51 
Service  dates,  51 
Setters,  132,  133,  170,  173 
Sex,  43,  44 
Sex,  relative  use,  209 
Sex  character,  43 
Sex  differences,  110,  152 
Sex  drive,  78,  144 
Sharpness,  212 


Sheepherding,  1,  7,  11,  33,  37,  196 
Shenger-Krestovnikova,  120 
Shepherd  Dog,  The,  37 
Shepherd  Dog  Review,  The,  37,  42 
Shoulder,  44,  63,  66,  67,  204,  212 
Show-ring,  36,  40,  41,  47,  62,  63,  64 
Show-ring  champions,  36,  37 
Shyness,  84,  89,  94,  103,  105,  114,  149, 

152,  192 
Siblings,  181 

Sight  of  the  dog,  see  Vision 
Silk  worms,  186 
Sinnott  and  Dunn,  190 
Sit,  12,  22 
Sitting,  6 

Size,  34,  48,  62,  66,  67,  175,  212 
Skin,  48,  212 
Sled  dogs,  229 
Smell,  see  Olfactory  acuity 
Smith,  122 
Smugglers,  use  of  dogs  by  and  against, 

18,  19 
Sounds,  148 

Sound  sensitivity,  see  Ear  sensitivity 
(Sparwasser) ,  Lene,  39,  40 
Speed,  22 

Spoiled  temperaments,  84 
Stand,  22,  67,  212 
Standard  of  the  German  Shepherd  Dog, 

42 
Sternum,  44 
Stick-shy,  86,  149 
Stick  training,  13 
Stifle,  67 
Still  births,  52 
Still  born,  67 

Stockard,  Dr.  C.  R.,  114,  172,  173 
Stone,  122,  183 
Strain  index,  56 
Strength,  21 

Structure  balance,  48,  49 
Structure-Function  relationships.  111 
Structure  of  dogs,  27,  41,  42,  51,  69,  76, 

81,   82,   83,    111,    162,    165,    177,    178, 

191,  204,  213,  214,  215,  231 
Stubbornness,  50,   88,   97 
Stud  dogs,  51 
Success,  192,  194,  196 
Suit  for  training,  10 
Sureness,  84 
Suspicion.  19;  see  also  Distrust 
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Sutherland,  122 

Swift,  124 

Szymanski,  120,  122,  123 

Tactual  sensitivity,  151 

Tail,  35,  45,  65,  68,  112,  114,  115,  212 

Tail  faults,  45 

Tail  set,  45,  65,  68,  112,  212 

Teachability,  49,  76,  78,  80,  87,  174 

Teeth,  43,  65,  66,  67,  164,  212 

Telephone  wire,  laying  of,  20,  96 

Temperament,    21,    41,    42,   46,   50,    51, 

60,  66,  67,  69,  72,  76,  78,  80,  81,  82, 

83,   84,  89,   112,   114,   148,   183,   191, 

210,  213,  214,  215,  225,  230 
Temperament  patterns,  196 
Temperament,  score,  59,  69,  89 
Tendons,  44 

Texture  of  hair,  factors,  172 
Theoretical  ideal  requirements,  222 
Thigh,  66,  67 
Thuringian  Shepherds,  35 
Tibia,  64 
Tolman,  181 
Touch,  136,  138,  151 
Traffic,  23,  24 
Trailers,  160 
Trailing,  10,  14,  15,  16,  29,  32,  81,  88, 

109,  110,  132-135,  173,  196,  197,  203; 

see  also  Olfactory  acuity 
Trailing  as  evidence,  16 
Trailing  willingness,  90,  109,  158 
Trainer,  101 
Training,  51,   77,  80 
Training,  stock  for,  55 
Training      methods,      see      Educational 

methods 
Training  principles,  6 
Training  suit,   10 
Traits,  59 

Traits,  essential,  191,  222 
Traits  for  specific  work,  196 
Transmission  of  ability,  181 
Transmission    of    behavior    traits,    173, 

174,  176,  188 
Transmission  of  power,  48 
Transmission    of    structural    traits,    172, 

176 
Transmission  of  traits,  84,  149,  183 
Transport,  12,  15 
Trend,  56,  63,  69,  206 


Tricks,  145 
Trot,  47 
Tryon,  181 
Tuning  forks,  126 
Turn  over,  24 
Twins,  178,  183 

Uckermark,  Hettel,  38,  40 
Ulna,  44,  63,  66,  67,  204 
Under  coat,  48 
Upper  jaw,  43,  65 

Verein  fur  Deutsche  Schaeferhunde 
(SV) ,  see  Schaeferhund  Verein 

Vicari,  181,  188 

Vigor,  175 

Vision,  117,  120,  134,  136,  148 

Vision,  color,  122,  178 

Voice,   16,   185 

v.  Alt  Heidelberg,  Berra,  77,  78,  82, 
121,  135 

von  A  us  f  eld,  135 

v.  Balingen,  Wolf,  39,  40 

v.  Blasienberg,  56,  80 

v.  Blasienberg,  Schnucke,  80 

v.  Blasienberg,  Sultan,  78,  80,  81,  87 

v.  Blasienberg,  Unke,  80 

v.  Blasienberg,  Wigger,  81,  87,  88,  121 

v.  Bodman,  Arno,  81 

v.  Boll,  Kitty,  39 

v.  Boll,  Minka,  39 

v.  Boll,  Munko,  39,  40 

v.  Brentzal,  Pax,   39 

v.  Brocken,  Maja,  80 

v.  d.  Aue,  Kathi,  45,  61 

v.  d.  Blosenberg,  Diana,  39,  40 

v.  d.  Deutschen  Werken,  Baron,  82 

v.  d.  Grube,  Graf,  39 

v.  d.  Heide,  Rolf,  78 

v.  d.  Hiirde,  Grethe,  55 

v.  d.  Kriminalpolizei,  Tell,  38 

v.  d.  Krone,  Baron,  39 

v.  d.  Krone,  Madame,  70 

v.  d.  Krone,  Thekla  I,  70 

v.  d.  Krone,  Tyrann,  61 

v.  d.  Ravensklau,  Argus,  45,  78,  88,  91 

v.  Eulau,  Phylax,  40 

v.  Geiselstrand,  Dilli,  80,  88 

v.  Grafenwerth,  Erich,  91 

v.  Grafrath,  Audifax,  35,  36,  55,  61 

v.  Grafrath,  Horand,  39,  40,  55,  70 
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v.  Grafrath,  Teja,  61 

v.  Hoheluft,  Diso,  43,  78,  80,  99,  121 

v.  Hohen  Esp,  Graf  Eberhard,  39,  40 

v.  Huebental,  Lump,  81 

v.  Indetal,  Falko,  45,  78,  91 

v.  Jena  Paradies,  Siegfrid.  40 

v.  Jerxheim,  Fleiss,  44,  55 

v.  Kalsmundt-Wetzler,  Luchs,  38 

v.  Karlsruhe,  Prinz,  40 

v.  Lande,  Minka,  39,  40 

v.  Loebertsbrunnen,  Anni,  80 

v.  Memmingen,  Hella,  39,  85 

v.  Neckarursprung,  Fides,  39,  40 

v.  Overstolzen,  Donar,  80,  83 

v.  Panoramaweg,  Gerta,  43,  78,  80,  121 

v.  Park,  Hussan,  61 

v.  Park,  Krone,  39,  40 

v.  Park,  Roland,  61 

v.  Polizeipark,  Herold,  81 

v.  Sandhof,  Ekkehard,  44,  61 

v.  Schwaben,  Elsa,  39,  40 

v.  Schwaben,  Hector,  39,  40,  61,  70,  71 

v.  Schwermingen,  Fritz,  39 

v.  Starkenburg,  Heinz,  40 

v.  Starkenburg,  Lucie,  43 

v.  Starkenburg,  Roland,   38,   40,   70,   71 

von  Stephanitz,  35 

v.  Stettin,  Toska,  81 

v.  Tautenburg,  Achim,  39 

v.  Tautenburg,  Baron  Hans,  39 

v.  Westfalenheim,  Alex,  78 

v.  Winnfeld,  Immo,  78 

Walk,  22,  47 
Wallasey,  England,  30 
Waltzing,  185 


War,  19,  23;  see  also  Army 

Warden,  126,  130 

Wasp-waist,  64;  see  also  Flank 

Watch  dogs,  3 

Waterfront  work,  6,  29 

Weaning,   51 

Weighted  breeder  rating,  73 

Werra,  40,  70 

Whelping,  51 

Whelping  date,  52 

Whirling,  185 

Whites,  52,  67,  172 

Whitney,  173,  174 

Wildness,  184 

Williams,  120 

Willingness,  10,  50,   77,  81,  87,  88,  90, 
92,   93,   95,    102,    110,    115,    144,    148, 
158,  194,  210 
Windpipe,  43 
Wire  hair,  172 

Withers,  44,  65,  66,  67,  162,  212 
Wolf,  34,  184 
Wolf-dog  hybrids,  184 
Word  discrimination,  128,  148 
Working  ability,  41,  47,  50,  62,  64,  191. 

225 
Working  dog,  42,  146 
Working  types,  50,  81 
World  War,  4,  7,  23,  187 
Wright's  coefficient  of  inbreeding,  53,  69 
AVurttemberg,  35 

Yerkes,  183 
Young,  141 
Young  stock,  55 

zum  Bach,  Pascha,  39 


HV1709  c.2 

H 

Humphrey,  Elliott  and  Warner, 

Lucien 

Working  dogs. 


Dale  Due 

7teaftgtta 

wst  ~ 

AMERICAN  FO-^.tio-1  FOR  TO  BUND 

15  l  STREET 

NEW  YORK,  M.  Y.  10011 


!  HI!! 


:   •     : 


I 


